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\r Niagara Falls elec- 
trochemical industries and hy- 
droelectric power developments 
have grown up side by side. 


A NEW Pressure Tunnel 
will soon increase the available 
power from the great interna- 
tional waterfall. 
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Allies of Industry 


INANCED by private capital and 
not by the public treasury, man- 





aged by business men selected by 
people who have put their savings 
into the service of the public, and regulated in 
the public interest by public authority, our 
utilities are today essential allies of industry- 
What kind of allies does industry want? It 
doesn’t want weak, anemic, crippled, halting, 
shriveling, broken-down, “‘busted’”’ allies—it 
wants them strong, alive, dependable, on the 
job 8,760 hours per year, if, as and when 
needed, progressive and growing! 


As Vice-president Hall of the American 
Telephone & Telegraph Company recently 
told the Boston Chamber of Commerce in 
speaking upon this theme, public utilities 
must be prosperous if they are to be strong. 
Now, a prosperous public utility is not the 
same thing as a prosperous industrial or 
mercantile corporation. An electric service 
company or a transportation company cannot 
fill the valleys of the lean years from the large 
profits of the good years. All it can ask and 
all it does ask is money enough to pay good, 
fair, reasonable wages to the men and women 
engaged in giving its service; a good, fair, 
reasonable return for the capital necessary to 
provide the service; enough money to pay all 
its bills, and only one thing more—a narrow 
margin just wide enough to give a cushion of 


safety to maintain its credit. 


If utilities prosper, they never prosper at 
the expense of the public. If they fail to pros- 
per, they fail to prosper always at the expense 
of the public. As allies—yes, agencies—of 
industry they render a fundamental service 
on which modern civilization is built. 


New money does not come in to make more 
money for present investors. These are 
limited to a reasonable return. The new 
money is needed just to “‘carry on,’’ to provide 
the service demanded by the public, to do the 
job as the community wants it. The ability 
to get this money depends on one thing, 
assuming reasonably good management— 
credit. Credit means just a good, fair, decent, © 
able-bodied margin or surplus to come and 
go on after expenses are met. The only real 
mistake utilities can make is by having rates 
even a little bit too low. The damage that is 
done by too low rates is stupendous compared 
with any little temporary saving through rate 
reductions. What the public pays for service 
is not a horse trade. This relation is a perma- 
nent, livable one whereby public and company 
can work together for each other’s benefit 
from now on, and not on the outworn theories 
of twenty-five years ago. And the greatest 
reward for service rendered is not money, but 
appreciation by the customers of the utility. 
This appreciation warms the heart of the 
utility worker and strengthens his power to 
serve. 
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Matthew 
Orpheus 
Troy 


A sales executive whose 
masterly application of 
the principles of engi- 
neering to commercial 
problems is helping the 
industry to attain higher 
planes of efficiency. 


N THE extreme specialization of 

the present age it is out of the 
ordinary to find in a single individual 
the talent for high leadership in both 
technical and commercial fields. Mat- 
thew O. Troy, manager of trans- 
former sales for the General Electric 
Company, combines to an unusual 
degree these qualities. He is a sales 
executive of wide reputation, an in- 
ventor and designing engineer, and 
relatively few men illustrate so well 
the possibility of completely harmon- 
izing technical and sales problems. 
Mr. Troy’s work in a national way 
along the line of transformer stand- 
ardization and the reduction of ex- 
cess sizes and ratings has accom- 
plished the conservation of material 
and labor to a degree difficult to 
estimate. A trained engineer with 
a strong penchant for sales work, 
he has for more than twenty years 
been intimately concerned with the 
advance of transformer design and 











application along sound lines. To 
him is credited the original idea of 
organizing a sales force of trans- 
former specialists who assist the 
general salesmen in the field, a de- 
velopment in sales management 
which has found wide acceptance in 
other branches of the electrical in- 
dustry. 

Mr. Troy was born in Burlington, 
N. C., in 1872 and was graduated 
from the University of Virginia in 
1896 with the degree of B. S. in 
electrical engineering. He entered 
the testing department of the Gen- 
eral Electric Company in Schenec- 
tady a year later and shortly there- 
after was transferred to Lynn, Mass., 
where he was soon made foreman of 
transformer tests. In 1898 he was 
associated with Prof. Elihu Thomson 
and Richard Fleming in pioneer work 
on constant-current transformers. 

In 1901 Mr. Troy was made assist- 
ant engineer of the Lynn alternat- 


ing-current engineering department, 
but shortly thereafter was trans- 
ferred to the transformer sales de- 
partment at the Schenectady works. 
In 1910 he became head of the de- 
partment. Throughout his sales 
work Mr. Troy has always been a 
close analytical student of engineer- 
ing design. 

Mr. Troy has been a leader in the 
Pittsfield and Schenectady Sections 
of the A. I. E. E. He is chairman 


of the service voltage sub-committee 


of the electrical apparatus commit- 
tee of the National Electric Light 
Association and chairman of the 
joint conference committee of the 
Electrical Manufacturers’ Conference 
and the N. E. L. A. on service volt- 
ages. For a number of years he has 
been chairman of the transforme! 
section of the Electric Power Club 
He has, besides, found time to be 
a frequent contributor to the tech 
nical press of the country. 
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Water Power of Navigable Streams 
Is the Nation’s 


LFRED E. SMITH, Governor of New York, is a 
sonia and likable man whom multitudes of his 
admirers hope some day to see in the White House. 
Much to his credit, he deprecates this idea and asserts 
that his only present desire is to do his duty as Chief 
Executive of the Empire State. His sincerity can be 
doubted by no one without reflecting likewise on his 
intelligence, for surely no intelligent man whose heart 
was set on being head of the nation would proclaim a 
belief that power from Niagara Falls or the St. Law- 
rence must never be allowed to cross the boundaries of 
New York. As well might Pennsylvania announce that 
it will consume all its anthracite coal, Montana all its 
copper or Kansas all its grain. The news columns of 
last week’s ELECTRICAL WORLD presented the contrast- 
ing views of Governor Smith and Guy E. Tripp in this 
matter, Mr. Tripp indicating that the Governor’s con- 
ception of hydro-electric service is sixteen years behind 
the time and that only by interconnected systems 
transcending state lines can its full benefit to the nation 
be realized. 

Mr. Smith was born in New York City’s East Side, 
and one reason for his popularity is that, unlike most 
men who rise from poverty to prominence, he still 
keeps his home among the scenes of his early struggles. 
Every one likes him for that, and every one admires 
his democratic spirit. But, just as he has in state 
affairs acquired an outlook far broader, even if less 
picturesque, than can be afforded by the Bowery or the 
sidewalks of New York, so, if he is to develop into a 
national leader, he must learn to look beyond the 
boundaries of his state. In this great nation, indis- 
solubly welded by centripetal forces, state’s rights are 
no longer a shibboleth by which to conquer. We prosper 
and thrive through free and unlimited co-operation, and 
each state is proud to share its resources with all the 
others. In this regard the attitude of Governor Pinchot 
of Pennsylvania on water-power development stands out 
in refreshing contrast to that of Governor Smith of 
New York. 





Radio Interference or 
Radio Co-ordination? 


ECRETARY HOOVER’S second radio conference, 

Scheduled for March 20, should result in some con- 
structive agreements which will make possible a wider 
utilization of radio with full co-ordination of the vari- 
Us radio facilities of the country. This should surely 
be so if the conferees approach their task on the basis 
of “co-ordination” rather than on that of “interfer- 
fnee.” Though the terminology may not, technically, 
ave a great deal of significance, the psychology of the 
‘ppeal to co-ordinate. or co-operate should mean a 
‘ttonger effort to reach a common agreement than can 
‘Pring from a state of mind where elimination of 


“interference” is the uppermost thought and where 
every person is strongly on guard in his own particular 
domain of ether waves. 

It is, of course, recognized that there are commercial 
considerations, pride, priority and many other in- 
tangible though forceful elements in the problem, yet 
in the end the technical solution of the instrumentation 
of stations must decide what can and cannot be done. 
With the rapid advance in the science and the art of 
radio—the greater ability to confine radiant energy to 
limited wave bands and to control direction, the in- 
creased sensitivity and selectivity of receiving sets, and 
the more intimate knowledge of the peculiar radio 
characteristics of certain parts of the country—there 
is no doubt that the technical problem of allowing full 
opportunity to every legitimate radio use will be ade- 
quately solved. As the term “inductive interference’ 
has given way with advantage to “inductive co-ordina- 
tion,” so let the radio problem be approached not as 
one of “radio interference” but as one of “radio 
co-ordination.” 


Midnight Oil Must Still Be Burned 
to Keep Up with Progress 


, VERY time a practicing electrical engineer decides 
that he knows enough theory for sound judgment 
in his particular branch of the profession he is rudely 
awakened by an unexpected advance in scientific and 
technical knowledge, a new set of phenomena that bear 
directly upon his problems, an unexpected application of 
some obscure physical relationship, a new terminology, 
an important new mathematical method, or what not. 
Hardly a year passes without a progressive engineer 
having to face the dilemma of again burning midnight 
oil or being relegated into the class of “has beens.” 
It seems like a big step from the ancient bellhanger 
to a modern superpower expert, and yet the progress 
has come in imperceptible installments most of which 
are within our memory. Beginning with Ohm’s law 
for direct current, the transmission engineer had to 
absorb trigonometry, inductance and capacity, to swal- 
low transients, ionization theory, polyphase relation- 
ships and catenary curves, and to learn to look blasé 
when hyperbolic functions and complex quantities were 
mentioned. Now something new is about to be sprung 
on him in the form of decremental vectors due to a 
complex angular velocity of rotation. 

A decremental vector, it is asserted, is one which 
rotates uniformly, like the old ones used to do, but at 
the same time decreases in size. If it increases in 
size, it is to be called incremental. To get a simple idea 
of a decremental vector one must think of a rotating 
flywheel with a bug creeping leisurely along one of 
its spokes toward the hub. The distance between the 
center of the wheel and the bug is then a decremental 
vector because it revolves uniformly and at the same 
time decreases in size. Furthermore, the particular 
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kind of decremental vectors of importance in the study 
of electrical transients is one whose length decreases 
in a geometric progression. It means that when the 
bug is, say, three feet from the wheel center it should 
creep at one-half the speed at which it creeps when six 
feet from the center. The bug thus describes a log- 
arithmic spiral in space, whether it wishes to or not. 
At the recent midwinter convention of the American 
Institute of Electrical Engineers decremental vectors 
were treated in at least four papers, at three different 
sessions, and were discussed by two manufacturing 
engineers, an operating engineer and two professors. 
Unless a sordid conspiracy existed, the admission is 
forced that such vectors must be useful in the under- 
standing of and in the calculations relating to transient 
conditions in transmission lines, in transformers and 
in rotating machinery. Next it will be necessary to get 
posted on the new notation and on the properties of 
such vectors, lest there soon shall be another category 
of papers which the uninformed simply cannot read 
beyond the title and the acknowledgments at the end. 





Needed Changes in 
Wiring Code Rules 


HIS ought to be a happy week for the electrical in- 

dustry, particularly for the electric light and power 
compenies and the electrical wiring contractors. At the 
biennial meeting to revise the National Electrical Code 
held in New York this week the Underwriters abolished 
the 660-watt limitation on circuits, permitted the in- 
stallation of a solid neutral and also sanctioned the use 
of a 15-amp. fuse on 125-volt branch circuits. For 
years these changes have been proposed, but no action 
has been taken until now. Naturally the Underwriters 
are slow to move in matters affecting fire hazards, but 
there is such a thing as being too cautious, and the 
Underwriters are inclined to stand so straight at times 
that they lean backward. That they have sensed the 
handicaps of some of their rules on household electrical 
devices augurs well, and that they have acted accord- 
ingly is even better. 


The Specifications vy 1914 
Are Retired 


HE adoption of the National Electrical Safety Code 

as an American engineering standard has placed a 
more or less effective ban on most of the specifications 
for overhead-line work that have hitherto been used, 
particularly in the cases where crossings and conflicts 
are involved and utility-regulating bodies may be called 
upon to take a hand. By its formal withdrawal of the 
“1914 specifications” the overhead-systems committee 
of the National Electric Light Association removes 
more of the specifications that have been superseded 
but, because of the lack of authoritative action, have 
remained to confuse those called upon to make use of 
specifications for line construction. 

It would be well if the other technical bodies having 
specifications of this kind which have become more or 
less obsolete because of the presence of the safety code 
in the field would take action similar to that of the 
N. E. L. A. and clear the slate of specifications that 
will only be a source of controversy so long as they have 
some sort of official standing. A method of revising 
the safety code has been provided in the routine of the 
American Engineering Standards Committee, and the 
place to stage any discussion of matters that may affect 
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line construction and modify the code is through that 
routine and not by the maintenance of separate spec- 
ifications which some one must try to thrust down the 
throat of the electrical industry. The thrusting process 
results in bad feeling and controversy that do not help 
in the final solution of line-construction problems where 
conflicts between the lines of two or more utilities 
exist. 





The War-Learned Lesson 
of Excess Varieties 


HILE the nation was struggling to win the war 

many simple truths were uncovered that had long 
lain buried, but many of them apparently are being 
covered up. again. The principle of simplification, for 
instance, was found and recognized and shown to all 
the people and was adopted by industry, and the manu- 
facturers of America made great strides in the elimi- 
nation of excess varigties and the reduction of waste. 
One large firm that builds a certain piece of machinery 
used in power stations was when the war began manu- 
facturing sixty-odd modifications of that machine, but 
when the pinch came and economies were demanded a 
conference of executives was held and the sales manager 
recommended simplification. The president, filled with 
pride for his line, argued against it; but the meeting 
voted for this obvious economy and the line was gradu- 
ally cut to three modifications of the machine only. And 
the same policy was applied to other products until the 
plant was 80 per cent occupied with staples. 

As times grew bad after the war the eagerness for 
business, the demands of customers and the importuni- 
ties of salesmen gradually broke down this economic 
principle, and the plant began to turn out more varie- 
ties, until today the company is taking orders for almost 
anything that customers call for. A manufacturing 
plant has been turned into a job shop with resultant 
high prices to the consumer. It is a typical case, and 
yet this manufacturer knows and admits, as_ other 
manufacturers must know, that the best way in the 
world to cut down costs is to save waste on bad habits 
and that carrying excess varieties is economically as 
bad a habit as a man can have. 

Turning the back on simplification and ignoring the 
undoubtable demonstration which the war gave of the 
effectiveness of this fundamental principle of industry 
do not alter the position of the manufacturer today nor 
the needs and rights of those he sells to. How can any 
manufacturer justify the presence of excess varieties 
in his catalog? It is his responsibility and his job to 
weed them out. 

Kelvin’s Law Should Not Be 
Misinterpreted 


ee KELVIN was a pioneer i engineering ec0- 
nomics, and few realize to what an extent he 
studied the subject. His findings and the use that has 
been made of them constitute a lesson in what should 
and what should not be done in engineering. 

What is commonly known as Kelvin’s law declares 
that “the most economical size of conductor is that for 
which the annual charge on the investment is equal to 
the annual cost of energy losses.” This statement, 
though probably made by Lord Kelvin, was not made 
without due reservations by him. It is well recognized 
that it is true only in some very specific cases and is iD 
no way general. However, many have used it for solving 
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general problems because it seemed convenient and be- 
cause they did not recognize the necessity for doing a 
thorough piece of work. Lord Kelvin, however, as his 
own writings attest, believed that a thorough study of 
all factors entering into the problem of design of a line 
must be made and that from such a study alone an eco- 
nomical solution could be attained. 

The paper by P. O. Reyneau and H. P. Seelye in this 
issue emphasizes that fact and points the way to a 
thorough and complete study of the problem of designing 
a distribution line. The wire is but one part of a dis- 
tribution system, and it should be evident that no eco- 
nomical design can be obtained if none of the other 
elements that enter into line construction are taken into 
consideration. The lesson to be drawn from the applica- 
tion of Kelvin’s law is that an indiscriminate use of 
laws and rules whose exact application is not thoroughly 
understood will not produce sound results and is not 
engineering. 





How to Co-operate with 
the Farmer 


N COMMENTING on efforts now being made to bring 

together the organized farm interests and the elec- 
trical industry in a study of the use of electrical energy 
on the farm Philip S. Rose said, in a recent issue of 
the Country Gentleman: “This is a kind of co-opera- 
tion that brings results. It gives the farmers first- 
hand inside information of what is going on in the 
minds of those whom they depend upon for service. It 
enables the farmers to present their views in court 
where they will have a respectful, sympathetic hearing. 
Such a policy should result in a happier understanding 
of the problems both parties are obliged to meet.” 

Mr. Rose’s article is a fair and commendable state- 
ment of the entire problem written from an agricultural 
viewpoint. In it he points out some of the pitfalls that 
must be looked for in the establishment of the service, 
winding up by saying: “The rural market is a big one 
and needs developing. There may be no big immediate 
profits in it as there have been in city and industrial 
development, but it is necessary for the healthy growth 
of the entire country. It will not pay for one-half the 
country to let the other half exist under half lights. 
The big power companies cannot afford to network the 
country with power lines and neglect the farmer. He 
will feel discriminated against and become bitter. 
There is thus involved in this problem not only engi- 
neering but a problem of politics and of social relation- 
ships that is even more important.” 

The last statement is one of which the electrical in- 
dustry cannot afford to lose sight. The effort referred 
to by Mr. Rose is one that is only in its initial stages, 
but in which the National Electric Light Association is 
vitally interested. The organized agricultural interests 
involved view the farmer as a business man who must 
take his place among business men and cease to be 
classed with the radical and unstable elements in any 
way. With this viewpoint, co-operative work with the 
farmer in the effort to solve the problem of the use of 
electrical energy on the farm ought to progress rapidly. 
However, every central station ought to be in close rela- 
tions with its own local agricultural organizations, look- 
ing the problem square in the face from all angles and 
seeking so far as possible to hasten the solution. A 
g00d way to do this is to get on intimate terms with 
the state agricultural schools, the county agent and the 
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farm organizations back of him as representing the agri- 
cultural viewpoint. While they are interpreting this 
viewpoint to the central-station man, he in turn can be 
interpreting his own viewpoint to them. Mutual under- 
standing thus built up will not only clear away many 
of the difficulties to be met but will be a valuable asset 
on both sides. 


Thermal Resistivity and Surface 
Emissivity of Cables 


HE Biblical saying about straining at gnats and 

swallowing camels has been exemplified by some re- 
cent tests on lead-covered, paper-insulated power cables. 
A difference of 10 per cent in the carrying capacity of 
two apparently identical cables was caused by the dif- 
ferences in the thermal resistance of the insulation and 
in the amount of heat emitted by the lead surface. It is 
insisted in many cable specifications that the prescribed 
amount of copper should be correct within a fraction 
of 1 per cent, and yet nothing is usually said about the 
above-mentioned factors, which, as just stated, may 
affect the carrying capacity by ten times this amount. 
Seeing that the thermal resistivity clause is included 
in some British contracts, the time should not be far 
distant when makers and users of cables in this country 
will come to some reasonable standard agreement on 
this point. 





Engineers Must Have Time 
for Forethought and Retrospection 


F THE distribution engineer is to do what should be 

done to eliminate the present wastes in distribution 
systems and bring them on a par with the economy of 
power stations, he must be provided with sufficient 
statistical help to work out ahead of time the possibil- 
ities and economy of the contemplated work. This does 
not mean that a statistical department especially for 
the distribution engineer must~be supported, but it 
does mean that sufficient help must be provided to 
permit him or some of his staff to spare time from 
routine duties to devote to forethought, planning or 
retrospection. 

Economies achieved are more self-evident in power 
stations than in distribution systems. In the power 
station the coal pile and other material, the payroll and 
the maintenance and interest charges tell the story of 
the cost per kilowatt-hour generated. In the distribu- 
tion system results are not so immediately perceptible, 
and an analysis is necessary to make them clear, 
because the many factors involved vary continually in 
their cost and conditions vary greatly in different 
sections. 

It was recently stated in these columns, in a letter by 
D. W. Roper, that the cable investment alone of the 
Commonwealth Edison Company is double that in turbo- 
generators. That economy in installing and operating 
such a system can be realized should be self-evident. 
But the possibilities of economies in the whole distribu- 
tion system and the magnitude of the task of obtaining 
these economies are known only to those in close contact 
with the work. Means must be given them to prove 
their point either while they are doing their work or 
before they do it. A great deal is heard about the 
necessity of improved distribution-system conditions, 
and most managements are talking about it, but there 
is little evidence of a real appreciation of the engineer’s 
requirements or of support for him in these problems. 





New Pressure Power Tunnel of the 
Niagara Falls Power Company 


"Tithe improvement in efficiency, of which 
the construction of this new pressure 
tunnel is a part, will practically double 

the power which the water it carries will 

produce. It is excavated in solid rock for its 
entire length of 4,500 ft. Its cross-section is 
horseshoe shaped, having a maximum height 
of 32 ft., and a maximum width of 32 ft. 
measured inside the concrete lining, which is 
about 2 ft. thick. From its inlet at Port Day 
it dips to a depth of 120 ft., passes under- 
neath to the city of Niagara Falls, and 
emerges near the brink of the Gorge about 

a half mile below the falls. 

Engineers interested may inspect the tunnel 
between March 20 and April 1, if advance 
notification is sent to the Niagara Falls 
Power Company. It is expected that the 
tunnel will be filled with water by April 1. 
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New Radial Relay Protection 


Utilizes Excess-Current Relays with Current, 
Time and Voltage Elements to Insure Selective 
Operation on a Radial Transmission System 


By P. ACKERMAN 
Electrical Engineer Shawinigan Water & Power Company 
Montreal, Canada 


HE principle now employed for a radial 
distribution system makes use of the excess 
current in the line to indicate the abnormal 
condition of a short circuit, whereas selec- 
tiveness of tripping is obtained by time-delay difference 
on relays of switches located in series with each other 
between the point of fault and the generating station. 
This principle of protection is found to be entirely 
inadequate for transmission systems where the whole 
generating capacity is fed out over a few long lines. 
A new principle has been developed which makes 
use of the fact that a short circuit manifests itself 
not only by excess current but also by low voltage. 
This fact is made use of so as to obtain a selectiveness 
of switches located in series, not only by time selective 
setting, but by a relay which will respond only if the 
relay is located close enough to the point of short cir- 
cuit to insure that the voltage at that point will be 
so low as to offset the relation between voltage and 
current sufficiently to actuate the relay. 


THE 30-CYCLE SHAWINIGAN SYSTEM 


Fig. 1 shows a schematic single-wire diagram of the 
30-cycle transmission system. The system is one of the 
oldest existing transmitting power at 50,000 volts. The 
power is generated at Shawinigan Falls as 2,200-volt, 
two-phase current. It is stepped up at the power house 
to 50,000-volt, three-phase current, and as such is 
transmitted over 150,000-cire.mil aluminum lines. 

The system is particularly characterized by the com- 
paratively large load of 25,000 kw. being transmitted 
over a distance of 110 miles with the small-size con- 
ductor and the comparatively low transmission voltage, 
the voltage drop under normal load being nearly 30 
per cent. These features are particularly responsible 
for the rather limited short-circuit current in case of 
distant short circuits. 

The generator capacity is liable to vary between 
12,000 kva. and 35,000 kva., depending on load condi- 
tions, so that during light-load conditions line short 
circuits may be limited as to current magnitude on ac- 
count of limited generator capacity. Two parallel trans- 
mission lines are feeding Victoriaville. If one of these 
lines is taken out of service, the total reactance between 
Shawinigan Falls and Victoriaville will double and as a 
result cause a further limiting of the short-circuit cur- 
rent in case of short circuits beyond Victoriaville. 

Toward the end of 1918 a careful investigation was 
started on the system in question in an endeavor to 
Improve the relay protective system. Up to that time 
ordinary bellows-type overload relays were employed 
with varied success. The result of the investigation 
led to the decision to equip the main system with a 


"Paper read before the Montreal Branch, Engineering Institute 
Of Canada, Nov. 16, 1922. 


time selective excess-current protection, consisting of 
modern inverse definite-time relays of great accuracy 
and reliability. 

The serious short-circuit current limitation in case 
of distant line shorts and under certain operating 
conditions was then already realized, but no effective 
means were then known to assure the same protection 
for all operating conditions. As a result a protection 
was developed which would offer fair effectiveness 
during heavy load conditions. In an -endeavor to 
improve the ordinary time selective protection a com- 
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FIGS. 1 AND 2—SYSTEM DIAGRAM AND CURRENT SETTINGS 
OF RELAYS 
Above is the schematic layout of the 30-cycle system. Below 


are the current settings adopted on various lines in per cent of 
normal maximum load current. 


bination of time-limit and instantaneous relays was 
provided on each line. One set of relays consisted of 
the customary inverse definite time relays, set so as 
to be time selective with switches in series. The other 
set consisted of instantaneous excess-current relays <«f 
such high current setting that they would respond only 
to short circuits very close to their respective station. 

This combination protection assured quick clearance 
in case of most serious shorts. Stich rapid clearance 
was essential in order to limit the damage at the point 
of fault and also to limit the seriousness of the disturb- 
ance, particularly in view of the sensitive synchronous 
load of the system. The combination protection also 
permitted shorter time settings, which was particularly 
essential in order to obtain at least some effectiveness 
from the excess-current protection. The settings were 
governed by the following considerations: 

(a) The current setting of each time-limit excess- 
current relay must be in excess of the maximum load 
current of the respective line. This is necessary so as 
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to prevent normal load current actuating the relays. 
Fig. 2 shows the current settings of the relays of the 
various line switches in relation to the normal load 
current of the respective line. Ordinary practice con- 
siders a current setting of at least one and a half to 
two times normal as minimum permissible current set- 
ting to avoid wrong tripping on account of momentary 
everload. 

Fig. 2 indicates that most lines were provided with 
a current setting of less than one and a half times 
normal load current. These low current settings were 
somewhat dangerous, but it was realized that they were 
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The distant 2,2%0-volt local distribution feeders (see Fig. 2) 
were equipped with instantaneous excess-current relays (1). The 
line switch (2) had to be set time selective with switches (1) up 
to any maximum short-circuit current value which might be 
created by a short circuit beyond switches (1). It was calculated 
that such shorts would never exceed 45,000 kva., owing to the 
limiting effect from the transformer reactance. Short circuits on 
the 50,000-volt side of this line, however, could exceed the value 
considerably. Switch 2 was, therefore, equipped with an inverse 
definite-time relay having sufficient time lag up to shorts of 
50,000 kva. to allow feeder switches (1) to clear ahead of the 
main-line switch (2). In addition to this time-limit protection, 


switch 2 was equipped with instantaneous relays of 50.000 kva., 
to effect a quick clearance of 50,000-volt line shorts. Thus time 
curve 2 was obtained for switch 2. Switch 3 in turn had to be 


time selective with switch 2. In this case the most critical point 
of the two time curves is the point where the instantaneous relay 
of switch 2 starts. Time curve for switch 3 had to be chosen so 
that at that point sufficient time difference would exist to allow 
switch 2 to clear a trouble on its own line before the relays of 
switch 3 would close contacts. Switch 3 was also equipped with 
an instantaneous protection for heavy short circuits close to its 
station, similar to switch 2. The time curve for switch 4 was 
determined in a manner similar to that given for switch 3. 

Finally, transformer switches (5) had to be made time selec- 
tive with line switches (4). In this case, however, the time curve 
had to be made time selective with respect to the combination 
setting of the two lines (4) operated in parallel. Time curve for 
the generator switch (6) was found to become so high that this 
protection was considered useless and was never installed. 

The sustained short-circuit current values are shown for mini- 
mum condition of two generators and one line feeding to the ex- 
treme end of the system. The current values are the sustained 
values which would be created with short circuits at the extreme 
end of the respective lines. Comparing these values with the 
current settings of the respective line switches, it will be noticed 
that these values are all below the current setting of the respec- 
es os switches, with the exception of short circuit 2 cleared by 
switch 2, 


2 


tl —  ——— ——_ 


essential if at least some good were to result from the 
protection, owing to the limited short-circuit current 
to be expected. 

(b) The time curves of the various relays were 
adjusted in such a way that under maximum short- 
circuit conditions, when two switches had to function 
selectively as to time, the switch closer toward the 
power house was given about 0.4 second additional 
time lag. Such time difference is necessary to allow 
a switch to rupture the current before the next switch 
toward the power house may be released by the relay 
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protection. With the combination protection of in- 
verse time setting for limited shorts and instantaneous 
settings for heavy shorts, the critical condition for time 
selective action exists always under a short-circuit con- 
dition, which reaches a current value of the magnitude 
of the current setting of the instantaneous excess- 
current relay. 

This may be more clearly understood from an 
example. Fig. 3 shows the time curves adopted for 
the various switches. 

The system of protection and settings, as shown in 
Fig. 3, was installed. early in the spring of 1919. In 
addition to this time-selective excess-current protection, 
a double line protection and ground protection in con- 
junction with a ground selector were installed. 


OPERATING RESULTS OF TIME-SELECTIVE 
EXCESS-CURRENT PROTECTION 


The performance of the protection was carefully 
watched during the summer months of 1919. A con- 
siderable improvement could be noticed compared with 
previous conditions. It was, however, soon noticed that 
the protection was unable to function properly in case 
of distant line shorts. In several instances it happened 
that a trouble at the Thetford end which should have 
been cleared by switch 3 cleared very slowly or not 
at all, and as a result the short had to be cleared by 
the power-house operator pulling line switches (4), thus 
causing a total interruption. 

Upon closer investigation it was noticed that this 
condition was particularly pronounced whenever one 
line only was in service between Shawinigan Falls and 
Victoriaville. Suspicion arose then that, apparently 
under the above operating condition, the sustained 
short-circuit current dropped below the current settings 
of the relay, and that it was for this reason that the 
relay was unable to clear the short-circuited line. 

To verify this a short-circuit test was arranged, as 
per operating diagram (Fig. 5). Three generators with 
four step-up transformers were feeding over one line 
to Victoriaville into the Thetford line. A short circuit 
was thrown onto the system at Thetford and the 
relays of switch 3 were watched. The inverse definite 
time relay of the induction type started to move on the 
initial short-circuit current kick, which indicated that 
the initial current rush was in excess of the current 
setting of one and a quarter times normal load current. 
Before the relay disk reached the trip position its move- 
ment became slower and slower and finally stopped 
completely. This was an indication that the short- 
circuit current had dropped to the relay setting equal 
to one and a quarter times normal load current. 
Finally, the relay disk started to move backward, re- 
turning to its original dead position, which indicated 
that the final sustained short-circuit current had 
dropped even below the tripping value of the relay; 
in fact, from some other observations it could be 
noticed that the ultimate sustained short circuit had 
dropped even slightly below normal load current. All 
this happened within an interval of about two seconds. 

The explanation of this apparently strange behavior 
is to be sought partly in the high reactance of the 
lines and partly in the short-circuit characteristics of 
generators in general. A dead: short circuit at the 
terminals of a generator will cause a momentary cur- 
rent flow in the generator of up to ten times normal 
load current or more. This short-circuit current will, 
however, within one and one-half to two seconds, gradu- 
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ally drop to one and a half to two and a half times 
normal load current or less, depending on the charac- 
teristics of the generator. Fig. 6 shows a typical curve 
of the gradual decrease of the short-circuit current of 
a generator. This gradual decrease of the generator 
short-circuit current from a high initial value to an 
ultimate low, or so-called sustained, value explains the 
behavior of the relay in our short-circuit test. 

The test demonstrated clearly that the sustained 
short-circuit current on the line under the given condi- 
tions dropped below normal load current. It was, 
therefore, clear that for such condition the principle of 
excess-current protection was utterly inadequate, since 
no such excess-current relay could naturally be given a 
setting low enough to be effective in case of shorts and 
still not operate under normal load conditions. 

From the operating experience of the summer 
season 1919, it had also been realized that it was very 
unsatisfactory to have a protection which would only 
offer a fair effectiveness under maximum generator and 
load condition, whereas under light load of abnormal 
operating conditions the protection would be inoperative. 

Fig. 4 shows how particularly inadequate the 
excess-current protection is with respect to light load 
conditions and with distant line short circuits. 

From the foregoing it became evident that a new 
principle of protection had to be adopted before effective 
protection could be obtained for this system. 

In the search for a new principle it was instantly 
realized that a new scheme had to take advantage of 
the fact that under short-circuit conditions low voltage 
existed. Normal voltage had to keep the current relay 
blocked, even if its setting were below normal load 
current, so that it would not operate under any circum- 
stances on normal load current unless a short circuit 
existed at the same time, pulling down the voltage. 

An attempt was made first to develop a combination 
protection, consisting of current relays and low-voltage 
relays. The complications and the difficulty of effective 
settings, however, were found to be so great that the 
idea was abandoned. After a few other fruitless 
attempts with alternate schemes, the principle of the 
so-called current potential overbalance protection was 
conceived. A thorough preliminary study disclosed the 
soundness of the new principle, and as a result it was 
decided to have the necessary relays developed and in- 
Stalled as a first trial installation on switches 3 and 
4 of Fig. 2. 


THEORY OF THE NEW TYPE OF PROTECTION 


A transmission line of a certain physical character- 
istic represents a certain impedance Z. If such line 
was short-circuited at the far end and voltage was built 
up at the station bus from which the line emanates, 
the relation between current in the line and the bus 
voltage would be expressed by E — JZ. In other words, 
the current in the line is proportional to the bus volt- 
age. Referring to Fig. 7, as an example, it is assumed 
that the impedance drop of the line is 10 per cent of 
normal voltage with normal line current flowing in the 
line; that means that the line, short-circuited at its 
extreme end, would require 10 per cent of normal voltage 
at the station busbar to cause normal current to flow 
In the line. Any greater short-circuit current under the 
Same condition would leave a proportionally higher 
Voltage at the station busbar. 


ag case of a line short circuit closer to the station, 
e im 


edance of the circuit to the short-circuit point 
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would become lower, and as a result less voltage would 
be left at the busbar, with the same current flowing in 
the line, compared with a far end short. On the other 
hand, a short circuit beyond the next substation would 
offer a higher impedance and in consequence would 
leave higher voltage for the same current. 

A relay (see Fig. 7) consisting of a beam pivoted 
in the center and equipped at either end with a 
solenoid, one side being equipped with a current coil 
fed from the line and the other side having a potential 
coil fed from the station bus, could be adjusted with 
respect to current and potential coils in such a fashion 
that the magnetic pull of current and potential coil 
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FIG. 5 (ABOVE) — 
OPERATING CONDITION 
DURING SHORT- 
CIRCUIT TEST WHICH 
PROVED INADEQUACY 
OF EXCESS-CURRENT 
PRINCIPLE 


FIG. 6 (AT RIGHT) — 
TYPICAL CURVE OF 
TRANSIENT SHORT 
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would just be equal under the condition of a short 
circuit at the extreme end of the line. A trip circuit 
arranged as shown would trip the line switch whenever 
the current coil would overpower the potential coil. 

In our specific case of Fig. 7, the two coils could 
be adjusted for a balance of 10 per cent voltage against 
normal current. Such balanced condition would exist 
irrespective of the actual short-circuit current as long 
as the short circuit would be at the same point, since 
any change in the current coil would also produce a 
proportional change in the potential coil. A_ short 
circuit closer to the station, however, would leave a 
lower voltage on the potential coil of the relay, because 
of the lower impedance, and as a result would cause 
the current coil to overpower the potential coil and 
would thus trip the line switch. A short circuit beyond 
the end of the line would leave more than 10 per cent 
voltage per normal current, because of the higher im- 
pedance and, in consequence, the potential coil would 
overpower the current coil and would thus keep the trip 
circuit blocked. Under normal load condition, the 
potential coil, with full voltage across, will keep the 
current coil overpowered and will thus keep the trip 
circuit blocked. : 

From the foregoing it will be seen that the new type 
of protection has the following valuable features, none 
of which can be attained by the excess-current 
principle of protection: 

1. Its actuation depends entirely on the relation 
between current and voltage irrespective of their actual 
magnitude. 

2. The protection will be just as effective, there- 
fore, for currents below normal load current; and in 
consequence the functioning can be made the same for 
all operating conditions and irrespective of the genera- 
tor capacity. 

8. The actuation of the relay depends on the location 
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of the short circuit, so that its radius of action can be 
fixed. In consequence, selective action of switches in 
series can be obtained by limiting the active radius of 
the relay, instead of by time selective setting. Thus it 
is possible greatly to reduce the time settings of relay 
protection toward the power house. 

4. The protection is unaffected by load conditions and 
thus does not cause wrong tripping of line due to 
unexpected load increases. 

In the example of Fig. 7 it was assumed that the 
relay would be adjusted for such balance that it would 
just cover the short-circuit condition of the line end 
short. In actual practice no such accurate adjustment 
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will thus assure effective tripping. As a result of this 
higher balance adjustment in the relay of switch A, its 
radius of action will extend into the line controlled by 
switch B. A short circuit at point (3) in that 'ine 
would, therefore, be liable to trip switch A as weil as 
switch B, if both were instantaneous. In order to pre- 
vent a wrong tripping of switch A under these condi- 
tions, switch A protection would have to be provided 
with a time lag sufficient to allow switch B to clear 
ahead of switch A. 

In actual practice the selectiveness between the 
switches in series was solved by providing each switch 
with two sets of protection. One set is adjusted for a 
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FIGS. 7, 8 AND 9—CURRENT-POTENTIAL OVERBALANCE PROTECTION FOR ALTERNATING-CURRENT SYSTEMS 


Fig. 7 (left)—Schematic diagram of cur- 
rent-potential overbalance principle for a 
single-phase circuit, with table showing 
functioning under different conditions. The 
principle of protection is based on an over- 
powering effect of current against voltage, 
irrespective of phase-angle relation. Any 
relay principle could be employed, therefore, 
in which current and potential produce 
mechanical forces which are proportional 
to the actual value of current and voltage 
respectively. The two mechanical forces 
thus created must cause opposing move- 
ments on a mechanical structure, so that 
movement occurs in direction of greater force. 


The induction principle, similar to the 
induction-type excess-current relay, could 
be used, having current and potential creat- 
ing opposing torques on the shaft. Simi- 
larly the dynamometer principle could be 
used to produce opposing torques on a 
shaft. 

In this case it was felt that a simpler 
and more rugged relay was obtained by 
using a beam pivoted in the center and 
with current and potential solenoid mounted 
on opposite ends of the beam. Thus the 
beam is pulled to the side of excess force. 
All relays were developed along this line 
Current and potential coils were provided 


with taps so that different adjustments 
could be obtained. In this way any desired 
balance can be established by choosing 
such taps on the two coils that for a given 
current and potential value for which bal- 
ance is to be created the ampere-turns, and 
thus the magnetic force of the two coils. 
become the same. 

Fig. 8 (above, right)—Typical time graph 
of current-potential overbalance protection 
as applied to a system of several stations 
in series. 

Fig. 9 (below, right)—Time graph of cur- 
rent-potential overbalance protection of 
30-cycle system. 








would be possible. In order to be sure that the 
protection of switch A, Fig. 7, will be effective for 
shorts at the end of the line and for troubles in the 
substation, it will be necessary to set the relay balance 
of potential and current somewhat higher than the 
impedance would require, say 12 per cent voltage per 
normal load current, instead of 10 per cent voltage per 
normal load current, as was assumed in Fig. 7. Thus, 
in case a substation bus short creates on the relay 10 
per cent voltage per normal load current only, the 
current coil will have a decided overpowering effect and 





balance to be effective for line end shorts and substation 
shorts. This set is provided with a time delay sufficient 
to allow switch B to clear on instantaneous prote:tion. 
The other set of protection is adjusted for a balance 
which will confine its active range to its own line. This 
set can be made instantaneous since its balance adjust- 
meut prevents it from operating in case of a short 
circuit beyond switch B, so that no _ time-selective 
adjustment will be required for this set. 

The functioning and radius of action of a protection 
as above described for a system of two lines in series 
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is illustrated in Fig. 8. Distant line shorts on line A, 
as well as line B, are cleared by their respective 
switches by time-limit relays. Short circuits at the 
beginning of the respective lines are cleared by instan- 
taneous relays. From this example it will be noticed 
that the great advantage of the new scheme is that no 
progressive time setting toward the power house is 
required, such as is necessary with the excess-current 
principle of protection; but that instantaneous protec- 
tion can be introduced by applying relays of such a 
potential current balance setting that their range of 
action does not overlap the switch ahead. 

In the spring of 1920 the first lines were equipped 
with this new type of protection. The protection was 
tested out with actual extreme conditions, and the 
result proved fully satisfactory. It was, therefore, 
decided to equip the whole system with this new type of 
protection. The 50,000-volt line system has been com- 
pleted and in service since the fall of 1921, and the 
power house protection is in the course of completion. 
Fig. 9 shows a diagram of the system, indicating in 
what time short circuits at various points of the sys- 
tem are cleared. From this diagram it will be noticed 
that the action of the relay depends entirely on the 
location of the short circuit, the protection being equally 
effective for both minimum and maximum generator 
capacity. The diagram shows how distant line shorts 
only are cleared by time protection, whereas shorts 
nearer the substations are all cleared instantaneously. 

In the fall of 1921, after completion of the line 
protection a series of tests were made to find out any 
possible weak feature of the new protection, and the 
tests proved that the protection was fully effective for 
all conceivable conditions. 

The protection has effectively operated ever since 
its installation. The outstanding features with respect 
to the operating results are: 

1. Since the installation of the new protection there 
has been no case where the operator had to clear a 
short-circuited line by hand, a condition which was 
quite a common occurrence with the previous excess- 
current protection. 

2. There is nothing to indicate that the new prin- 
ciple might cause incorrect actions. 

3. The one inconvenient feature of the protection 
wherever the protection has to be effective even for 
currents below normal load current is the danger that 
the relay is liable to trip a line on normal load current 
should ever the potential circuit be ruptured acci- 
dentally. During the two years of service there have 
been two such cases recorded. Both these cases were 
caused by an open circuit developing in the tap block 
of relays. Some alteration in the design, however, has 
prevented any recurrence. Other causes of open cir- 
cuiting the potential circuits are very remote as long as 
the wiring layout is carefully worked out and as long 
as the operating staff is properly instructed. 

Similar conditions exist on all systems where the total 
power-house capacity is fed over a few large-capacity 
trunk lines. In any such case the sustained short- 
circuit current for distant shorts will always drop near 
or below the maximum normal load current, so that 
any excess current relay, set at 150 per cent of normal 
load current, will become useless. This condition is 
still more pronounced on modern systems, where the 
tendency is to install high-reactance generators which 
have a sustained short-circuit current of normal load 
current or less. 
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The Economical Design of 
Transmission Systems 


The Determination of the Most Economical Design for 
Backbone Lines Requires the Exercise of 
Judgment and Many Data 


By P. O. REYNEAU AND H. P. SEELYE 


NY problem of transmission design is one which 

will bear an almost infinite amount of study. Nat- 
urally the detail to which such a study should be carried 
will depend somewhat on the size and nature of the 
project. As a rule, however, time spent on an economi- 
cal determination is well repaid. In many cases some 
of the variables are limited—voltage may be determined 
by other than economical considerations, route and 
location for towers may be fixed, and so on. This sim- 
plifies the problem, but in any case some study is 
essential to an accurate determination. Variations in 
the details will, of course, be found to accommodate 
special conditions. In any case it is to be emphasized 
that the problem is a complicated one and usually does 
not admit of solution by any easy, approximate method. 
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A CONVENIENT FORM ON WHICH TO KEEP COSTS OF 
SINGLE-PHASE TRANSFORMERS 


In order to systematize the computations and to 
facilitate the determination of the effect of changes 
or additions to any design on the total cost the follow- 
ing factors should be considered: 


1. Fixed Quantities—As many as possible of the elements 
affecting the problem should be fixed. These will be: 


(a) The maximum load. The expected increase should 
also be determined, and in case of more than one feeding 
point each load must be considered separately. 

(b) The load factor and equivalent hours of the load. 

(c) The power factor of load. 

(d) The cost of energy per kilowatt-hour. 

(e) The length and cost of right-of-way (at least ap- 
proximately) for the various possible routes. 

(f) The type of tower to be used for each route. 

(zg) The percentage of annual charges applicable to the 
various kinds of property entering into a transmission line. 


2. Limits of Problem.—lIt is essential to discover approxi- 
mately the limits of the problem so that time will not be 
wasted in considering voltages and wire sizes which are far 
from the final result. In case the designer’s experience is 
not sufficient to tell him this, approximate formulas will be 
found useful. 

3. Cost Data.—The necessary cost data, quotations, etc., 
must be collected. These will be: 

(a) Cost of transformers, of the size determined by the 

‘oad for various voltages within the range of the problem 

(more than one size may be necessary, especially if there 
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are several feeding points with different sized loads). 
Core loss and copper loss should also be ascertained. 

(b) Cost of switches of proper size for various voltages. 

(c) Cost of lightning arresters for various voltages. 

(d) Cost of insulators for various voltages. The limit 
in mechanical load for any string of insulators should 
also be determined. In cases where pin insulators are 
considered in comparison with suspension type, the cost 
of both must be obtained. The cost of placing insulators 
should be included. 

(e) The cost per pound of conductors of different 
materials—copper, copper-clad steel and aluminum steel. 
In case the price per pound varies considerably with the 
size, the cost for a variety of sizes within the range of 
the problem should be obtained. The cost of stringing 
the conductor should be estimated or determined from 
previous experience. 

(f) The cost of various sizes of tower for each type. 
If possible, sufficient costs on towers should be obtained 
to enable the variation of cost with span, wire size and 
voltage to be determined. This could be accomplished 
if three voltages, three wire sizes and three different 
spans covering the probable range of the problem were 
considered. By plotting curves the intermediate values 
could be determined with sufficient accuracy. The cost 
of foundation should be included with each tower. Anchor 
towers and semi-anchor towers should also be considered 
and similar costs obtained. 

(g) The cost of terminal substations of the required 
size. The variation in this cost with voltage should be 
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determined if possible. In case other special terminal 
apparatus, such as condensers or regulators, are con- 
sidered, the additional substation cost for these must be 
estimated. 

(h) Quotations on special apparatus considered, regu- 
lators, condensers, etc., should be obtained with variations 
in this cost with size and voltage. 

(i) Annual cost of maintenance, testing, patroling, etc., 
must be estimated. 


4. Arrangement of Cost Data.—After the data are col- 
lected they should be arranged for convenient use. This 
probably can best be done by means of curves. Such curves 
are illustrated in the accompanying figures. They should 
give: 

(a) Annual cost of transformers (in place) in terms 
of voltage. 

(b) Annual cost of switches (in place) in terms of 
voltage. 

(c) Annual cost of lightning arresters (in place) in 
terms of voltage. 

(d) Annual cost of insulators per string in terms of 
voltage. 

(e) Annual cost per mile of conductors of different 
materials in place in terms of cross-sectional area. 

(f) Annual cost of towers in place. These can be 
arranged, for example, as a series of curves for each 
standard voltages, showing for each standard wire size 
and material the variation of cost with span. 

(zg) Annual cost on terminal substation in terms of 
voltage. 

(h) Annual cost of transformer energy losses in terms 
of voltage. 

(i) Annual cost of line energy losses per mile for each 
material of conductor considered in terms of cross- 
sectional area. 


5. Most Economical Design.—It now remains to apply 
these costs to determining the most economical design. 
The route is usually the most limited of all the variables, 
there ordinarily being no more than two or three possible 
routes at most. Likewise, on any route the layout is some- 
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what limited. Locations of anchor towers and semi-anchor 
towers are usually more or less fixed. On straight runs 
the span can often be varied. If two or three possible lay- 
outs are made for each route, varying the span where pos- 
sible, a sufficient comparison will be obtained. 

If, now, for each of these layouts a sheet of curves is pre- 
pared showing, for each standard conductor considered, a 
curve giving the variation in total annual cost with the volt- 
age, a complete and accurate study of the economy may be 
made. Not only will the most economical voltage, wire size, 
route and layout be obtained but the comparative effect of 
variation in these quantities may be studied. Curves may 
be added to show comparison of two or more circuits with a 
single circuit. If a design chosen tentatively proves on 
further investigation to be impracticable on account of 
corona limit, too great regulation, etc., the cost of correcting 
the fault by a change in design, addition of regulator or 
in some similar way, as compared with one of the other 
designs not having that fault, may be easily determined. 





Fewer Pounds of Coal per Kilowatt-Hour 


OME interesting studies have been made by A. H. 

Horton, chief of the Power Resources Branch, United 
States Geological Survey, of the reports of production 
of electricity and consumption of fuel by public utility 
plants which are received by that government bureau. 
The gradual decrease within the last few years in the 
rate of consumption of coal per kilowatt-hour of elec- 
tricity generated by public utility power plants is a 
remarkable achievement, the importance of which is very 
readily recognized when it is considered that 10,575,000 
tons more of coal and its equivalent in other fuels would 
have been consumed in generating the electricity pro- 
duced in 1922 by the use of fuel if the rate of consump- 
tion of fuel per kilowatt-hour had been as high as that 
of 1919. This gain in efficiency represents a saving of 
approximately $50,000,000. 

A comparison of the percentage change in output by 
the use of fuel from one year to another with the per- 
centage change in the consumption of coal for the same 
years indicates a marked advance in economy and 
utilization of fuel. For instance, the output by the use 
of fuel was 17 per cent greater in 1922 than in 1921, but 
the increase in coal consumption was only 8.2 per cent, 
or less than half the increase in output. The remark- 
able gain in efficiency and utilization of fuel and in plant 
operation is clearly shown by considering the average 
fuel consumption per kilowatt-hour for each of the four 
years, that is from 1919 to 1922. This average is most 
satisfactorily determined by converting the oil and gas 
consumed to their equivalent in coal. Records of actual 
operation indicate that a ton of coal is equivalent to 
about four barrels of oil and about 35,000 cu.ft. of gas. 
These figures will, of course, vary with the relative effi- 
ciency in utilizing the three fuels, especially coal, the 





AVERAGE CONSUMPTION OF COAL PER KILOWATT-HOUR BY 
PUBLIC UTILITY POWER PLANTS IN THE UNITED STATES, 





1919 TO 1922 
Consumption of Coal and 
Its Equivalent in ther 
Output with the Fuelst 
Use of Fuel* Pounds Percentage of 
Year (Kw.-hr.) Net Tons per Kw.-hr. 1919 Rate 
1919..............  24,176,000,000 38,784,000 3.22 100.0 
1920. ............. 27,248,000,000 41,424,000 3°04 04 4 
1921...°/7 1". """!  25%863;000,000 35,236,000 2°73 84 8 


1922..............  30,215,000,000 37,996,000 2.52 78.3 








* Coal, oil, and gas. Tt Il ton coal = 4 bbl. oil = 35,000 cu.ft. of gas 


methods of using which are the most susceptible to im- 
provement. The accompanying table indicates most 
thoroughly the increased efficiency which has been 
obtained in public utility electric generating plants dur- 
ing the last four years. 





aos o.,ctrt CO TH A BRD eH 





ELECTRICAL WORLD 



































MARCH 17, 1923 


Some Iowa Rural-Line Practices 


South Fairfax Line Constructed Under Iowa Commission Speci- 
fications —- Construction Features and Load Characteristics 
—Utility to Maintain Line at Expense of Farm-Line Company 





er 


HE construction and operation of rural lines 
has seemed, in commornopinion, to involve some- 
thing special in the way of construction, main- 
tenance methods and operating arrangements. 
In the sense that there is more territory to be covered, 
and therefore more expense involved, it may be neces- 
sary to adopt maintenance and operating methods 
slightly different from those in city or town territory. 
Such matters as meter reading may be done by means 
of cards on which the consumer marks the position of 
the meter dial hands at the billing period and then 
drops the cards into the mail so that the utility com- 
pany may “read” the meters and render the bill. In 
such cases it is customary once or twice a year to make 
check readings, the work being done by a utility em- 
ployee. This is to insure that no errors creep in and 
continue from year to year, leading to a reckoning at 
some future time that might be embarrassing to every 
one concerned. Operating matters such as trouble 
shooting, repairs due to accidents, action of the ele- 
ments or emergency troubles of any kind are some- 
times taken care of by arrangement with some local 
electrical contractor who works with the central station 
on such matters and who is on call for emergency pur- 
poses. Such arrangements are usually on a contract 
basis. In heavy maintenance work this arrangement is 
sometimes used, and in other cases the work is taken 
care of by the regular maintenance crews of the central. 
station company. 
Just how such matters are best cared for depends on 
the individual central-station situation. In the case of 





FIG. 1—CHARACTER OF LINE CONSTRUCTION EMPLOYED ON 
THE RURAL LINES BELONC'NG TO THE SOUTH FAIRFAX ELECTRIC 
COMPANY AND SUPPLIED FROM THE SYSTEM OF THE IOWA 
RAILWAY & LIGHT COMPANY 

A—Straight-line construction on which two-pin cross-arms are 
used to carry the 6,600-volt, single-phase circuits. B—Typical 
corner construction. C—Typical crossroads construction with lines 
branching both ways. D—Cross-over construction necessitated by 
location of telephone circuits on the highway. 
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a company with a well-organized operating force, a 
fairly large number of centers from which the various 
crews work and distances to travel that are not too great, 
the work is usually best done by these forces, including 
even the meter reading. In other cases arrangements 
with local agencies that can be depended on seem to 
be best. 

What shall be done in any particular case will 
depend on the local situation, the availability of organ- 
ized utility crews at convenient points or the avail- 
ability of other agencies that can be depended on to 
carry out the work properly. In short, the problem is 
economic in character, and its solution must depend on 
the distinctive factors present in each case. 

lowa probably contains as many rural lines as any 
state in the Union. This is due to the extent of its 
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quirements, and the aim is to insure substantial con- 
struction—construction that in maintenance and opera 
tion results will compare with construction in ordinary) 
distribution practice. 

The aim is to prevent the construction on the public 
highways (a) of lines which will fail within a few years 
and require rebuilding at a high expense because flimsy 
construction was used in the beginning, (b) of lines 
which will require very high expense for maintenance 
after a few years for the same reason, and (c) of 
lines which will become a menace, because of their 
physical condition, to the public and to other utilities 
occupying the same highway. There is no departure 
from well-established distribution practice, as will be 
seen from examination of the photographs of the com- 
pleted lines. The lines are maintained under a contract 
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FIG. 2—POWER-FACTOR LOAD AT SOUTH FAIRFAX 


Much has been said about the poor characteristics of rural-line 
loads. This typical curve shows that there are times in the day 
when the power factor is on a fairly satisfactory basis. The 


middle of the day and the late night and early morning hours 
give the worst power-factor conditions. There should also be no 
objection to the power load here shown. 





agricultural areas. A good example of the present 
rural-line practice of the Iowa Railway & Light Com- 
pany is the 6,600-volt, single-phase, 60-cycle line south 
of Fairfax, which was built about three years ago. 
Thirty farmers raised slightly more than $5,000 to build 
the eleven miles of line, to which they added a consider- 
able amount of labor contributed by the farmers them- 
selves. The line was built by a utility employee loaned 
for the purpose. In the contract with the utility for 
wholesale power it is specified that the local company, 
the South -Fairfax Electric Company, shall follow the 
specifications drawn for such lines by the Iowa Board 
of Railroad Commissioners. These specifications are 
practically identical with those in the report of the Over- 
head-Systems Committee of the National Electric Light 
Association presented at the 1922 convention. The 
National Electrical Safety Code is the basis of the re- 


by the Iowa Railway & Light Company, and ‘the cost of 
maintenance is charged to the South Fairfax Electric 
Company. As the situation has actually worked out 
there has so far been no real maintenance work required 
as the lines are not old enough to require repairs except 
those due to accident or storms. For fuse replacements 
and minor troubles there is always available among the 
group of farmers some one who has learned to take care 
of such troubles. 


CONSTRUCTION FEATURES OF THE LINES 


Fig. 1 shows several views of the 6,600-volt, single- 
phase, straight-line construction and the corners. A 
is a section along the highway in which a transposition 
is placed. The poles are 25 ft. high except at the high- 
way crossings or other points where greater clearance is 
needed and where 30-ft. poles are used. Minimum top 
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Fig. 3—This illustrates the terminal pole for the service wh ch 
s employed for the yard lighting also. The meters are in the 
small building at the right of the pole. 

Fig. 4—Plain underhung disconnecting 
sectionizing pole, 





switches for 6,600-volt 





diameters of 6 in. are adopted. All poles are butt- 
treated Western red cedar. The line cross-arms are 
two-pin, while four-pin arms are used at points where 
special construction requires more pin space. The 
standard N. E. L. A. specification is followed in the use 
of cross-arms, a 34-in. x 44-in. cross-section being em- 
ploved. Cross-arm braces are 26 in., and the bolts used 
except on the braces are 2 in. No attempt is made to 
use special hardware. B shows the corner construc- 
tion and the guying practice followed on the entire 
line. C shows a corner at a crossroads point where 
the line branches in both directions. D shows a point 
where it has been necessary to jog across the highway 
because of the presence of telephone-line construction. 

Fig. 4 shows section switches which are used on the 
line and the method of mounting. These are plain 
underhung disconnecting switches for 6,600-volt service. 

Fig. 6 shows a transformer mounting that is some- 
what unusual in that it is of 10-kva. capacity and the 
meter is mounted on the pole. The farm is that of Cyrus 
Tow, a well-known cattle fancier, who makes a rather 
larger use of electricity than the average farmer. Feed 


FIGS 


me: 56—A transformer installation with the meter on the pole. 
whe 10-kw. installation is at a well-known cattle-raising farm, 
fs ere a rather unusual amount of power is used. Most of the 
arms use transformers rated at 14 kw. 
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FIGS. 3, 4 AND 5—YARD LIGHTING ON A FARM, SECTION SWITCH INSTALLATION AND MASTER METER EQUIPMENT AT FAIRFAX 
Fig. 5—The farmers buy power wholesale and then retail it to 


6, 7 AND 8—TYPICAL TRANSFORMER INSTALLATION ON RURAL LINES 
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the members of the South Fairfax Electric Company. The farm- 
ers read their own meters and transmit the readings to the secre 
tary, who sends separate bills to all of the individual consumers 
each month. 


grinding and water pumping as well as lighting all over 
the farm call for fairly large amounts of electrical 
energy. 

Figs. 7 and 8 show typical transformer mountings on 
the rest of the line. Fig. 7 is at the end of the present 
line and serves two consumers, Fig. 8 is erected on the 
highway and shows the service tap-off clearly. Con- 
sumers are so far apart that in most instances each 
consumer has his own equipment, because secondaries 
would be too long to reach more than one individual 
from a transformer. 

Fig. 3 shows the way in which the farmers make use 
of light in their yards. In this case the end of the 
service line and also a yard lighting installation are 
represented. The meter installation is in the small 
building to which the service lines drop. 

Typical meter installations are shown in Figs. 9 and 
10. Fig. 9 is typical for places having a single meter. 
Fig. 10 is one case in which both power and lighting 
meters are employed. It is interesting to note that the 
farmers themselves hung at least a part of the meters. 

Fig. 5 is the master-meter installation at the begin- 








Fig. 7—Transformer installation located at the end of the line 
and serving two customers. 

Fig. 8—The majority of services are of the nature shown here, 
where a single customer is served from each transformer. 
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ning of the line out of Fairfax. Since this photograph 
was made the meter has been placed in another box near 
the foot of the pole, only the transformers being left 
in the upper box. Energy is sold wholesale to the cor- 
poration and each farmer reads his own meter. These 
readings are sent to the secretary of the company, who 
handles the billing that divides the expense of energy, 
maintenance and other expenses between the farmers 
getting service. The rate to the South Fairfax Electric 
Company is made up of a monthly demand charge of $5 
per kva. plus a service charge of $5 per month. An 
energy rate of 24 cents is charged for the consumption 
shown by the master meter. On Jan. 1 and July la 
1-mill adjustment plus or minus is made on the energy 
rate for each 30-cent variation above or below $5.50 per 
ton taken as the average cost of coal for the previous 
six-month period. The monthly demand is taken as the 
highest average kilovolt-ampere load recorded in a 
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Putting a Tangible Value on 
Diversity Factor 


HE value of diversity factor between classes of 

service in the economical production and distribution 
of electrical energy was very clearly explained in a 
recent address by Samuel Insull before the Western 
Society of Engineers. He pointed out that with the 
existing street-railway and light and power load in 
Chicago the combined maximum demand if all steam 
railroads entering Chicago were electrified at their 
terminals would be 1,110,500 kw.—that is, if the sepa- 
rate demands were added together. In 1922 about twice 
as much power was required to supply light and power 
for Chicago as it took to supply the street railways, and 
if the steam railroads had been electrified they also 
would have required about one-half the power now used 
for light and power. Still, if all of these loads had been 


FIGS. 9 AND 10—-METER INSTALLATIONS AT CONSUMER’S PREMISES 


Fig. 9—This represents a lighting and small power installation. 
The farmers have made some of these installations themselves. 


Fig. 10— Where considerable power is used the consumer 
employs a power meter in addition to that for lighting. 





fifteen-minute period, provided this figure be not less 
than 75 per cent of the highest maximum for the pre- 
ceding twelve months, in which event it shall be 75 per 
cent of the preceding twelve months period. 

Some studies have been made on this line to determine 
the characteristics of the load. Fig. 2 shows the results 
of the study in the form of a typical daily load curve 
giving the kilowatt load, the kilovolt-ampere load cor- 
responding to the kilowatt load, and the power factor for 
the different hours of the day. The interesting curve 
is that showing power factor. Contrary to the usual 
assumption, there are hours of the day when the power 
factor on the line is on a good basis. Twice a day it 
rises to 90 per cent or better. During the middle of 
the day it drops to less than 70 per cent, and during the 
late night and early morning hours it falls far below 50 
per cent. 

This sort of study is being carried out regularly by 
the engineering school at the Iowa State College at 
Ames. These studies are expected to continue for sev- 
eral years, or at least until reliable data on the charar- 
teristics of rural-line loads are established. 


served from one electric system, as is now being done 
so far as the street railways and light and power are 
concerned, the coincident demand would be only 959,500 
kw. as compared with the combined maximum demand 
of 1,110,500 kw., making a diversity of 151,000 kw. 
between the various classes of load. 

Mr. Insull went on to say: “If you will take that saving 
of 151,000 kw. and figure it out at $100 per kilowatt, 
which is a very low price for central stations at this 
time, and allow a 25 per cent reserve, that diversity 
would save an investment of $18,120,000. And if you 
go a little further and include the diversity that exists 
between the city and county districts, the diversity is 
increased to about 170,000 kw. The saving in serving 
all these various organizations, with energy produced 
from the same source, would be upward of $20,000,000, 
not figuring anything for the electrification of the 
steam railroads outside the switching area.” 

The foregoing saving is not based on the diversity 
between the demands of individual consumers, but, 4 
pointed out by Mr. Insull, on the diversity between the 
major classes of service. 
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The Preference of Preferred Stocks 


Remarkable Record of the Junior Securities of Electric Light and 
Power Companies in Earning Power and in Popularity— 
Customer Ownership a New Factor 


By VAN H. CARTMELL 
Bonbright & Company, Inc., Investment Bankers, New York 


NE of the outstanding features of the trend 
of financial affairs in 1922 was the rise in 
popularity of preferred stocks. This was the 
perfectly natural outcome of a sequence of 

investment conditions which had its beginning in the 
period of inflation subsequent to the chaotic markets of 
the war. At that time high money rates prevailed, and 
new bond issues commonly bore coupons at 7 and 8 per 
cent. The reconstruction of industry, furthermore, de- 
manded large capital, and these bonds and similarly 
high-interest-bearing notes were issued in considerable 
volume. As money rates eased and as industry gradually 
began its return to a state nearer “normalcy” such com- 
panies as were the first to rehabilitate themselves began 
calling their high-interest-bearing bonds. By the 
beginning of 1922 conditions were sufficiently better to 
occasion a very general reduction of these high-coupon 
issues. -During the year a great many of the 7 and 8 
per cent bonds and notes were retired by the companies 
that issued them during the stress of the previous com- 
petition for capital. Refunding issues commonly bore 
considerably lower coupons, and the general average of 
bond prices was correspondingly higher. 

For two or three years, however, the investor had 
been receiving not only a high ultimate yield on his 
investment, but had been securing an annual return of 7 
per cent or better with a very fair security. It was 
a perfectly natural reaction for him to look about for 
a means of reinvesting his money to similar advantage. 
There followed a period characterized by an assiduous 
hunting out of laggards in the bond market. The strag- 
glers behind the general up trend of bond prices were 
one by one brought up to the procession by individual 
investors who still sought.a 7 per cent return. 

Very naturally the time came when the great bulk of 
well-secured bonds were selling consistently at a rate 
to yield less than 7 per cent and bonds with 7 per cent 
or higher coupons were very rare indeed. 

It was then that the investor, influenced by the rich 
yields of his investments during recent years, sough‘ 
another class of investment in which he might with a 
certain sense of safety still obtain a generous return 
on his capital. This opportunity was immediately 
presented by the broad field of preferred stocks. 


OPPORTUNITY OFFERED BY PREFERRED STOCKS 


Preferred stocks had for a period been rather over- 
looked in the market. There was small inducement to 
Invest in this class of securities when bonds were yield- 
ing a hgh rate and the speculative possibilities of com- 
mon stocks were enormous. Suddenly, however, they 
became strikingly attractive. The inattention tha* 
had been theirs during the early part of the reconstruc- 
tion period had left them relatively far behind the pro- 
fession of advancing values. The gradual betterment of 
the companies behind them at the same time made their 
lvestment position correspondingly better. Almost 


overnight came a sudden realization of the peculiar 
advantages of their situation. No issues of preferred 
stock were in a better position to attract investors than 
those of public utility companies, and more particularly 
those of electric light and power companies. Examina- 
tion of the record of a few of these securities brought 
out their unusually strong investment foundation in an 
extremely vivid manner. 

Many began to appreciate rapidly in price, and a re- 
port on public utility preferred stocks more exhaustive 
than any available seemed worth preparing. A thorough 
investigation of their record over a protracted period 
was made by George J. Wightman. The results are 
certain'y worthy of a good deal of thought. 

The most significant portion of this careful analysis 
was that covering the preferred stocks of the prom- 
inent electric power and light companies. The dividend 
record of every power and light company in the United 
States whose output exceeded 100,000,000 kw.-hr. per 
year, as well as that of all the larger holding companies 
in which traction operation had not been an important 
element and any of whose subsidiaries supplied power 
and light to cities with more than 100,000 population, 
was carefully checked. This list included practically all 
electric light and power companies with gross earnings 
of $3,000,000 and upward. The combined capitalization 
represented more than 85 per cent of the total capitali- 
zation of all the electric light and power companies in 
the United States. 


THE REMARKABLE RECORD 

This list included eighty-one companies, sixty-seven of 
which had preferred stocks. In the case of the fourteen 
with only common stock outstanding the records were in- 
vestigated and included in the results. The conclusions 
obtained through this analysis are indeed striking. It 
shows that: 

1. Current cash dividends are being paid on all the issues 
in question. 

2. In only three cases are there accumulated back divi- 
dends unpaid. 

3. In thirteen other cases dividends have been deferred 
but have subsequently been paid off in stock or in cash. 

4. In all other cases the stocks have unbroken dividend 
records. : 

In more detail, and distinguishing between the com- 
panies having preferred stock issues and those with 
simply one capital stock outstanding, the results of the 
analysis follow: 

Of the sixty-seven companies having preferred stocks: 


Fifty-one companies have never omitted a preferred divi- 
dend since such stocks were issued. The majority of these 
have been outstanding for ten years or more. 

Thirteen companies had accumulations—now paid off in 
stock, cash or both. (Many of the companies included in 
this analysis conduct some traction operation in addition to 
their electric power and light business. The contributing 
causes of these deferments seem to have been about equally 
divided between the high cost in recent years of such trac- 
tion operation and the heavy expense incurred in initiating 
hydro-electric enterprises. ) 
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American Gas & Electric Co................ 
American Light & Traction Co.............. 
American Power & Light Co................ 
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California Oregon Power Co 


Central Illinois Public Service Co........... 


Cleveland Electric Illuminating Co 


Colorado Power Co.. 
Columbus Railway, Power & Light Co 


Connecticut Light & Power Co 


Carolina Power & Light a ra care ee 
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Consolidated Gas, Electric Light & Power of Baltimore 


Consumers Power Co. of Michigan 


Dayton Power & Light Co 
Duquesne Light Co 
Electric Bond & Share Co 


Fort Worth Power & Light Co 
Georgia Railway & Power Co 


Idaho Power Co 
Indiana & Michigan Electric Co 
Kansas City Power & Light Co 
Kansas Gas & Electric Co 
Louisville Gas & Electric Co 
Metropolitan Edison Co 
Milwaukee Electric Railway & Light Co 
Mississippi River Power Co 


Montana Power Co 
Nebraska 


New England Power Co 
Niagara Falls Power Co 


Northern Ohio Traction & Light Co 


Northern States Power Co 
Northwestern Electric Co 


Northwestern Power Co 


Ohio Power Co 
Pacific Gas 


Pennsylvania-Ohio Power & Light Co 
Pennsylvania Power & Light Co 
Philadelphia Electric Co 


Public Service Corp. of New Jersey... 
Puget Sound Power & Light Co... 


Rochester Gas & Electric Co 


San Joaquin Light & Power Corp. 


Scranton Electric Co 
Southern California 


Edison Co... 


Southern Power Co 


Southwestern Power & Light Co.......... 
Standard Gas & Electric Co.... 


Syracuse Lighting Co 


Tennessee Electric Power Co 


Texas Power & Light Co 
Toledo Edison Co 


United Gas Improvement Co 


United Light & Railways Co 
Utah Power & Light Co 


Virginia Railway & Power Co................... 


Washington Railway & Electric Co 
Western Power Corp 


West Penn Power Co 


dend Resend of Electric 


Incorporated 
Mar., 1920 
Dec., 1906 
Dec., 1906 
May, 1901 
Sept., 1909 
May, 1911 
Oct., 1920 
July, 1908 
May, 1902 
In 1892 
Apr., 1913 
Nov., 1913 
Aug., 1917 
June, 1906 
Apr., 1910 
Mar., 1911 
Aug., 1903 
Feb., 1905 
Oct., 1909 
July, 1911 
Oct., 1911 
May, 1915 
May, 1907 
June, 1919 
Dec., 1909 
Feb., 1913 
Aug., 1917 
Jan., 1896 
Aug., 1910 
Dec., 1912 
Apr., 1917 
Dec., 1914 
In 1911 
In 1886 
May, 1894 
June, 1890 
Nov., 1902 
Dee., 1909 
In 1911 
Jan., 1905 
Apr., 1907 
Oct., 1905 
Oct., 1920 
June, 1920 
Oct., 1902 
June, 1906 
May, 1903 
Jan., 1912 
June, 1904 
July, 1910 
Apr., 1907 
July, 1909 
June, 1905 
July, 1912 
Apr., 1910 
May, 1901 
June, 1922 
May, 1912 
July, 1901 
In 1887 
Apr., 1888 
July, 1910 
Sept.. 1912 
June, 19699 
Feb., 1902 
June, 1915 
Mar.. 1916 


Light 
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Dividend Record 

7 per cent preferred annually July, 1920, to date—8 per cent 
preferred annually July, 1921, to date. 

7 per cent annually from issuance 1920 to date. 

6 per cent annually 1907 to date. 

6 per cent annually 1901 to date. 

6 per cent annually 1910 to date. 

First preferred 7 per cent annually from issuance March, 1920, 

to date.* 

per cent annually from issuance October, 1921, to date. 

per cent July, 1909, to January, 1911—7 per cent annually 

January, 1911, to date. 

per cent anuually 1912 to date. 

per cent preferred annually 1893 to date—8 per cent. preferred 

annually from issuance September, 1920, to date. 

per cent annually 1913 to date. 

per cent preferred from 1914 to date—6 per cent preferred 

from 1914 to date 7 

per cent annually from issuance December, 1921, to date. 

per cent 1906 to 1917 when retired—new 7 per cent and 8 per 

cent issued 1922—common paid not less than 5 per cent Since 

1911. 

per cent preferred annually 1910 to date—7 per cent preferred 

from issuance September, 1920, to date. 

per cent annually 1911 to date. 

per cent annually from issuance in 1915 to date, 

Dividends of 5 per cent annually 1905 to 1911—6 per cent 
1911 to date. 

6 per cent from 1909 to date—accumulated unpaid dividends 
paid up by 1918. 

7 per cent annually 1911 to date. 

Cumulative at 6 per cent from 1912—a new issue of 8 per cent 
preferred was brought out in 1922 to care for unpaid divi- 
dends amounting to 30% per cent. 

7 per cent annually 1916 to date. 

7 per cent annually from issuance in 1920 to date. 

$7 annually February, 1921, to date. 

7 per cent annually 1910- to date. 

6 per cent annually 1913 to date. 

$7 annually from issuance October, 1919, to date. 

6 per cent annually 1900 to date. 

6 per cent—accumulation amounting to 374 per cent from 1915 
— off in stock March, 1921—cash dividends began April 1, 
1921. 

7 ver cent annually 1913 to date. 

7 per cent annually 1917 to date. 

Not less than 4 per cent 1915 to October, 1918—none to January, 

1923, when resumed at 7 per cent. 

per ceut annually 1912 to date. 

per cent annually 1919 to date. 

per cent annually 1912 to December, 1920—stock since ex- 

changed for common shares—new 7 per cent preferred issued 

November, 1922. 

per cent annuaily from issuance July, 1921—common has paid 

not less than 37 per cent from 1903 to date, except 1908, when 

no dividend was paid. 

per cent preferred annually 1911 to date—7 per cent preferred 

from issuance May, 1921, to date. 

per cent annually 1910 to date. 

per cent preferred annually 1914 to date—7 per cent preferred 

annually from issuance August, 1921, to date. 

per cent—cumulative from 1909—accumulated unpaid divi- 

dends taken up in 1914 by stock dividend and in 1922 by ex- 

change into American Power & Light Co. preferred—on a cash 

basis since January. 1921. 

6 per cent annually 1907 to date. 

6 per cent annually 1906 to date—three years’ 
paid off in stock 1909. 

8 per cent annually from November, 1920, to date. 

$7 annually July, 1920, to date. 

8 per cent annually from issuance in September, 1920, to date. 

Old preferred 5 per cent annually 1906 to retirement in 1910— 

new 6 per cent preferred from 1915 to date—accumulated un- 

paid dividends paid off in cash and stock 1921—7 per cent 
preferred annually from issuance January, 1922, to date. 

per cent annually from issuance February, 1919, to date. 

per cent from 1912 to date—accumulated unpaid dividends of 

22% per cent paid off in stock and cash 1922—7 per cent pre- 

ferred annually from issuance January, 1922, to date. 

per cent preferred annually 1904 to date—7 per cent preferred 

from issuance March, 1918.f 

6 per cent preferred annually 1912 to 1914, and from 1917 to 

date—accumulated dividends unpaid amount to 164 per cent 

—T7 per cent preferred annually from issuance September, 

1920, to date. 

per cent annually 107 to date. ee 

per cent annually 1909 to 7914—6 ner cent 1914 to 1916—' 

per cent 1916 to 1921—8 per cent 1921 to date. ; 

per cent annually accumulated unpaid dividends have bee" 
taken care of. 

per cent annually 1912 to date. 

per cent 1910 to 1912—8 per cent 1912 to date—13 per cent 

accumulation paid off in stock, 1919. 

Not less than 5 per cent annually since 1901—8 per cent 1915 
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to date. 


per cent and 7 per cent first preferred from issuance July, 
1922, to date. 


per cent annually 1912 to date. 

per cent annually from issuance October, 1921, to date. 
per cent annually—stock practically all owned by New York 
Edison Co., which see. ; 
per cent annually from issuance May, 1920—commo! paid 


not less than 4 per cent since 1889. 

per cent annually 1910 to date. 

per cent annually 1913 to date. 

per cent annually 1910 to 1914--6 per cent 1914 to date—iivi- 
dends from July, 1919, to July, 1922, paid in stock—dividends 
now in cash. 

5 per cent annually 1904 to date. ‘ 

4 per cent 1916 to 1919—6 per cent 1919 to date—accumulated 
unpaid dividends total 13 per cent. 

per cent annually 1916 to date. 
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Dividend Record of Electric Light and Power Companies (Continued) 








COMMON STOCK Incorporatec 


Brooklyn Edison C0.....cccccccecccccscecsecrsocese June, 1890 
Buffalo General Blectric Co........ cece seeeeeencce Aug., 1892 
Columbia Gas &- Electric CO......... cece eee eee eee Nov.. 1906 
Commonwealth Edison Co.......... cece cece eeeeeese Sept.. 1907 
Matroit WAG COi on sss ic oc ches ce ssc rece eeeeesicls Jan., 1903 
Edison Electric Illuminating Co. of Boston.......-- a. In 1886 

Hartford Electric Light Co.........ceeseeeeeees - oe In 1881 

Indianapolis Light & Heat Co..........ccccecsences Dee., 1904 


Narragansett Electric Lighting Co........ 


eg May, 1834 
New Bedford Gas & Edison Light Co........ 7 


ame VOPR PO CO 6 6 ok oc vidiviec eos eben eeds ens veneee May, 1901 
Pennsylvania Water & Power Co............-: ; Jan... 1910 
Turners Falls Power & Electric Co....... Sead ; In 1907 
Washington Water Pow r Co In 1889 


1 Dividend Record 


Dividends of not less than 6 per cent since 1900—8 per cent 
from 1903 to date. 

Dividends of not less than 5 per cent since 1900—8 per cent 
1918 to date. 

Dividends of not less than 4 per cent—1917 io date. 

Dividends of not less than 5 per cent since 1907—-8 per cent 
from 1913 to date. 

Dividends of not less than 4 per cent since 1909—8 per cent 
from 1916 to date. 

Dividends of not\less than 5 per cent since 1890—i2 per cent 
from 1910 to date. 

Dividends of not less than 8 per cent since 1903—10 per cent 
from 1919 to Gate. 

No dividend record available. 

8 per cent annually 1886 to date. 

Dividends of not less than 6 per cent since 1899—not less than 

10 per cent 1905 to date. 


6 per cent annually 1907 to 1915—not less than 7 per cent 1915 
to date. 
Dividends of not less than 4 per cent since 1914—7 per cent 


from 1920 to date. 

Dividends of not less than 6 per cent 1907 to date. 

Dividends of not less than 4 per cent 1991 to date—7 per cent 
from 1920 to date. 


‘Accumulated dividends on original preferred, amounting to 70 per cent, were paid off in stock Oct. 1, 1922; cash dividends 


aeecrue from Oct. 1, 1922. 


+Aceumulated unpaid dividends on both issues from 1918 paid off by stock in 1922 


iThe 5 per cent preferred was cumulative at 4 per cent the fir 


cash dividends have been resumed. 
st two years and only that amount was paid. 





**Incorporated in 1850 but did not acquire light properties until 1884, 


Three companies are now paying regular preferred 
dividends, but still have unpaid accumulations. These are: 

(a) The San Joaquin Light & Power Corporation, which 
accumulated 16% per cent between 1914 and 1916. 

(b) The Western Power Company, the preferred stock 
of which has an uninterrupted dividend record but still 
owes 13 per cent back dividends, the explanation being that 
the dividend was not paid during the first year and was 
then paid at a reduced rate for four years. ; : 

(ec) The Nevada-California Electric Corporation, which 
paid dividends until 1918 and deferred from 1918 to 1922. 
This was owing largely to slacknéss in the mining industry. 
The company has now resumed dividend payments. 

Of the fourteen companies having only common stock 
outstanding : 

One company does not make public its record. 

Ten companies have an unbroken dividend record of more 
than fifteen years. 

Three companies have an unbroken dividend record of 
more than five years. 

Of the total of eighty-one companies cited—i.e., sixty- 
seven companies with preferred stock issues and fourteen 
with common stock—every one is paying current cash 
dividends. 

This record speaks for itself and more than justifies 
the prevailing popularity of this class of security in 
the public utility field. 


CUSTOMER OWNERSHIP A NEW FACTOR 


It is interesting, furthermore, to bear in mind that 
another factor has entered into this particular class of 
investment, a factor which is so comparatively recent 
a8 to have scarcely affected the history of those stocks 
in past years. This new element is “customer owner- 
ship.” The distribution of preferred stocks among the 
customers and employees of public utility companies has 
had the effect of stabilizing the market and of dis- 
tributing the issues into strong co-operative hands. 
Undoubtedly this single consideration will have an 
increasingly potent effect on the investment rating of 
these securities. It is a subject too broad for discussion 
here, but it is nevertheless a vital condition that should 
hot be overlooked in the consideration of preferred 
stocks. 

That the present favorable attitude of the investor 
‘oward electric light and power preferreds is well justi- 
fied seems apparent, and that the future holds an 
attractive promise of appreciation in value for this class 
of secu) ity seems a very reasonable belief. 


Fuel Oil Helps Overcome 


Strike Menace 


With Slight Changes in the Structure of Its Coal Fur- 
naces the Nebraska Power Company Found 
That It Was Able to Use This Sub- 
stitute for Coal Successfully 


By K. R. MACKINNON 


Chief Operating Engineer Nebraska Power Company 


MONG the lessons to be learned from the recent coal 
4 \ strike one should be taken to heart by all public util- 
ities. It is that with present methods of producing coal 
we must always be prepared to face a prolonged stop- 
page of the larger part of the supply—a stoppage which 
cannot be entirely taken care of by increased storage. 
Unless the work of the President’s committee now 
studying this subject results in some basic changes in 
the industry, we may expect that there will be periodic 
upheavals which are bound to cause serious shortages 
of power. 

When the recent coal strike had been in effect about 
four months nearly all public utilities companies found 
their supply of coal in storage getting dangerously 
low. Some had exhausted it entirely. A large number 
turned to oil for relief, with various degrees of success. 
Numerous cases of secondary combustion and of 
burned-out grates, baffles or furnaces occurred. It 
may be that some plants that experimented unsuccess- 
fully can benefit by an account of the methods used to 
overcome these difficulties in the plant of the Nebraska 
Power Company. 

The boiler equipment in the plant consists of seven 
550-hp. Stirlings, eight 508-hp. B. & W. and one 1,450- 
hp. B. & W. in service, with two more under construc- 
tion. About Aug. 1, 1922, it was decided to burn oil 
under the eight 508-hp. B. & W. boilers. They are 
rather low-set boilers, six having front headers 10 ft. 
and two having headers 12 ft. above the floor. The 
Stirling boilers are equipped with an emergency oil 
system consisting of a 3,750-gal. underground tank, 
steam pumps, 250-gal. pressure reservoir, steam and oil 
lines to boilers and Leahy burners. This system is an 
emergency one only and is not suitable for continuous 
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use as it is not convenient to provide an adequate air 
supply for oil while burning coal. 

To equip the B. & W. boilers for oil burning, the oil 
and steam lines were extended into the B. & W. boiler 
room. The boilers were changed over from chain-grate 
coal burners to oil burners at the rate of one per day. 
The work done on each boiler was as follows: 

The chain grate was pulled out. A false sheet-iron 
floor was installed with another one 12 in. above 
it, so that the air was preheated in passing under the 
furnace floor from rear to front. The air came from 
the basement through the ash hoppers, then under the 
furnace floor to the front of boilers and up to the 
burners. The ledge plates and waterbacks were pro- 
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CHANGING OVER FROM COAL TO FUEL OIL 


To equip its 508-hp. B. & W. boilers for burning oil, the 
Nebraska Power Company pulled the chain-grate stokers out and 
a false sheet-iron floor was built in. The 12-in. space between 
the false floor and the bottom of the furnace was utilized for 
preheating of the air supply, which was brought in from the 
rear through the basement and ash hoppers. The ledge plates 
and waterbacks were protected by side and rear walls built up 
on the false floor and the floor was protected by a layer of fire- 
brick. ‘Temporary arches were built at the front end for the 
two oil burners. 





tected by side and rear walls built up on the sheet-iron 
floor to a height of 6 in. above them. A small air 
space was left under the ledge plates for air to circu- 
late from rear to front into the furnace. Two small 
arches were built at the front end for the two burners. 
A firebrick covering was placed on the top floor. The 
front of the furnace was bricked up, leaving 44 in. 
square openings for burners only. Two burners per 
boiler were used, taken from the Stirling system. The 
boilers were fired up in each case about eight hours 
after the work was started. 

To contro! combustion test, ratings of 100, 135, 150, 
170, 190 and 200 per cent were run on each boiler, and 
the draft over the fire was adjusted in each case until 
the CO, at the boiler uptake was between 12.5 and 13.0 
per cent with no CO. As the oil being used was 36-38 
Baumé, and therefore high in hydrogen, it was found 
that 13 per cent CO, was as high as it was safe to run. 
Each boiler-draft gage was then equipped with a card 
showing the draft over the fire to be used on that boiler 
at each of the above ratings. The firemen soon became 
accustomed to this control, and it was found that the 
CO, was held very steadily at all times between the 
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limits set. This method was developed after CO, read- 
ings alone had been tried for control—a method which 
allowed CO to be formed on one occasion, causing sec- 
ondary combustion and an overheated breeching. An 
average rating of 170 per cent was maintained on these 
boilers while burning oil. 

The bottom two rows of tubes in all boilers were 
bored to make sure that no scale was present. This 
eliminated all chance of trouble from leaks. Previous 
experience has proved that tubes free from scale will 
never burn, while even a thin patch of scale will often 
cause blistering when burning oil. The only trouble 
that did develop was in the front baffles. The flame 
impinged on these baffles just above the bridge wall. 
The intense heat melted the slag which had coated 
the baffle tile, and in a short time there were numerous 
holes through the spaces between the tubes and the 
tile. This difficulty was overcome with an air gun, the 
baffles being completely smothered with a mixture of 
finely screened crushed firebrick and fireclay put on 
with an air blast. This gave excellent results and kept 
the baffles absolutely tight. 

When coal became available the oil supply was cut 
off very quickly on account of the high cost. Changing 
back from oil to coal was done at the rate of two boilers 
per day. The average actual working time taken was 
one and one-half hours per boiler from the time dis- 
mantling was started until coal was being fed by the 
grate, ready to fire up. The chain of one grate had 
been taken off to reduce its weight while handling. 
This grate, measuring 10 ft. 6 in. long by 9 ft. wide, 
was rechained in seven hours. The furnaces were 
found to be in excellent condition in spite of their small 
size. The average furnace volume was 560 cu.ft., which 
at 170 per cent rating gave 1.5 hp. per cubic foot furnace 
volume, whereas a properly designed oil furnace gen- 
erally allows 1 hp. per cubic foot. 


FURNACE-WALL EROSION SLIGHT 


About 2,000 firebricks per boiler were used for the 
protection of the walls, ledge plates and waterbacks and 
for the floors. After two months’ use 80 per cent of 
these bricks were in first class condition and were used 
in building linings in furnace walls. The erosion of the 
furnace walls was very slight. This was due to the 
fact that the spread of the burners was such that the 
flame did not impinge directly on the walls. If the 
flame is too wide for the furnace, it will cause very 
rapid erosion. The ledge plates and waterbacks were 
found to be unharmed. If occasion should arise again 
to use oil, the only change in furnace design will be in 
abolishing the air preheating device and lowering the 
burners one foot, thus increasing the distance from 
burner to tubes and increasing the furnace volume 
about 17 per cent. Burners using steam for atomiza- 
tion give a long, flat flame, and unless the setting is 
very high this flame at high ratings goes well up into 
the tubes. The saving that will be effected by com- 
plete combustion before the tubes are reached wil! more 
than offset any gain due to preheating the air, especially 
when the preheating is done by the furnace floor. 

The monthly over-all boiler and furnace efficiency was 
77 per cent, without deducting for steam used for atomi- 
zation. Daily oil samples were taken and water was 
measured by Venturi meters. The regulation of 
steam pressure was done with these boilers, swinging 
either two or three at a time between 100 and 170 
per cent rating. This efficiency compares very {avor- 
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ably with that obtained in plants where the firemen are 
trained in oil burning. An adequate supply of air under 
proper control is probably the most important point to 
be taken care of when burning oil. If the stoker can- 
not be removed, as in the case of a forced-draft chain- 
grate or underfeed stoker, special care must be taken 
to admit air in sufficient quantities. Portions of the 
stoker and front wall must be removed in nearly every 
ease. The method outlined above for controlling the 
air supply is extremely simple and is easily learned by 
the firemen. It is simply the principle of steam-flow- 
air-flow worked with separate instruments. 

Mechanical burners are making great headway in 
replacing steam atomizers in permanent oil-burning 
installations; but for temporary work, such as chang- 
ing over during a coal strike, the steam atomizer is in 
a class by itself for first cost and speed of installa- 
tion. In efficiency they break about even. Experience 
with oil burners was first gained in this plant in the 
strike of 1919. This was followed in 1920 by several 
months when there was a shortage of boiler power and 
poor coal. The Stirling room was then fitted with 
emergency oil burners to be used in addition to coal 
for pulling over peaks. The only storage used is a 
3,750-gal. underground tank, which is normally kept full 
of byproduct tar from the city gas works. With eight 
boilers using oil at the rate of 300 gal. each per hour, 
this storage was a little too small to be comfortable, 
but by close watching it was possible to switch the 
oil cars in such a way that the oil supply did not give 
out at any time. The experience of this plant is that 
the equipment required for such emergency service is 
small and cheap. Coal shortage can be met very quickly 
and at low installation costs. It is an excellent asset to 
any plant. 


Ss 


Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





How Shall Our Farms Be Served 
with Electricity? 


To the Editors of the ELECTRICAL WORLD: 

Your article on “Farm Power as an Issue” (ELEC- 
TRICAL WORLD, Feb. 3, 1923, page 257) is no doubt well 
meant but shoots wide of the mark. The article “Uses 
of Electrical Energy in Agriculture” (ELECTRICAL 
WorLD, Feb. 3, 1923, page 268) is also of little interest 
to American farmers and has little bearing on their con- 
ditions, because it is based on uses in England and 
Europe. 

When you consider that rural lines serving the farmer 
in the Middle West, which is a wealthy, progressive 
farming territory, will have but three farms to the mile 
of line, and that each farm must be served with a sepa- 
rate transformer and necessary equipment to protect 
it from lightning and storms, and that the average 
farm will use but 240 kw.-hr. a year, you can commence 


oem ize why the farms will not be served with elec- 
ricit) 


We are serving 450 farms in this section of Iowa, 
distrib ited over three counties, and we feel that we are 
able to judge of the conditions and possibilities. The 
— e serve use electricity for lighting and to operate 
10useh 


'd appliances, such as washing machines, vacuum 
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cleaners and flatirons, as well as electric fans, and pos- 
sibly one-third of the farms have a small motor of 
0.5-hp. or 1-hp. rating for pumping water. Most farmers 
have tractors, and when one considers that a Ford trac- 
tor costs but $432 delivered and will plow ten acres 
per day of ten hours with a kerosene consumption of 
20 gal., at a cost of $2 plus oil costing 25 cents, giving a 
total cost of $2.25, or 224 cents per acre, one can begin 
to wake up to the situation. This same Ford tractor 
can be used for operating a feed grinder and filling 
silos in the fall after the plowing season is over. 

Electric service in England in a densely populated 
community of very small tracts is one thing, while elec- 
tric service to farms averaging 160 acres to 200 acres 
in size is quite another thing. I can see no solution of 
the question of electric service on the farm unti! the 
farmer makes up his mind that he will pay a fair price 
for the service and that it is not to be compared to the 
old farm-line telephone systems, which were built in the 
cheapest possible manner and on which no money has 
been expended for maintenance, with the final out- 
come that they are in deplorable condition. 

There is this feature in electric service, that it heips 
the farmer’s wife with washing and ironing and makes 
the home brighter when well lighted; but even this ad- 
vantage is somewhat discounted when the farmer’s 
family pile into a Ford car and go to the village or 
town to take in the “movies” once or twice a week. 

Further, in the matter of grinding feed for farm use, 
even this part of the work has been simplified by a mill 
which has recently been perfected and that will grind 
corn and oats almost like flour in one operation at 
the rate of 50 bushels an hour. This results in the 
farmer taking a load of corn and oats to the mill to have 
it ground while he is doing his shopping, and in a few 
hours he is ready to return home with the finest feed 
for hogs or cows. 

Electric farm service is a business proposition and can 
only be settled the same as any other business, which 
means that it must have sufficient earnings if it is to 
survive. GEORGE S. CARSON, 


Iowa Gas & Electric Company, President, 
lowa City, Iowa. 


{[Mr. Carson’s idea of the English situation is natural 
and probably the same that most Americans hold. R. B. 
Matthews, the author of the paper on English and Euro- 
pean practice in the rural use of electrical energy, says in 
the paper referred to: “For farms of under 150 acres 
careful thought must be given to insure that an adequate 
return is obtained for the capital expended, as the number 
of hours of use of each machine is limited. Similar care 
must, of course, be taken in designing installations for 
larger farms, but, as the hours of use are longer, it is not 
so easy to make a mistake in regard to the equipment.” 
The research work Mr. Matthews has done is concerned 
vith the larger farms that correspond well with Middle 
Western American farms in size. Just how far the re- 
search work done in England will apply in America is, of 
course, an open question. In human, animal and mechan- 
ical power the American farmer is a large power user. 
He is a great many years behind the other industries in 
his use of mechanical or electrical forms of energy. He 
has made up his mind that electrical energy should offer 
him the same advantages it has given all other industrial 
pursuits. The basic question is whether any considerable 
part of his operations can be handled electrically. Agri- 
cultural engineers of standing are already taking the 
position that ultimately a large part of them can be 
handled electrically at a profit to the farmer. The problem 
of the central station is either to help prove that these 
authorities are right and speed the development as rapidly 
as possible or help prove that the whole idea is fallacious. 
Accomplishments already noted in the little research work 
so far undertaken are such that the central station dare 
not sit still and say, “It cannot be done.” Its influence 
must be actively exerted toward finding the real answer. 
The problem is fundamentally economic, as Mr. Carson 
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concludes, and as, too, agricultural men all agree, and if 
the use of electrical energy is to be established on the 
farm, it will be on the basis that the lower cost of farm 
production and better living conditions make it profitable 
to the farmer to utilize a sufficient volume of energy to 
enable the central station to furnish the service with profit. 
There can be no other answer. The issue is already well 
defined and is not of central-station making. The central 
station has no choice but to face it intelligently.—EprTors. ] 


Se 
Halifax’s Hydro-Electric Plant 


To the Editors of the ELECTRICAL WORLD: 

In the Feb. 3 issue of the ELECTRICAL WORLD, page 
298, the statement appears that Moncton, N. B., will be 
the first city in the Maritime Provinces of Canada to 
obtain power and light from a hydro-electric source, 
through the early completion of a connection with the 
Musquash hydro-electric station. Halifax, N. S., has 
been receiving hydro-electric power since June, 1922, 
from a development at St. Margaret’s Bay. The Prov- 
ince of Nova Scotia built the development and entered 
into a thirty-year contract with the public utility in 
Halifax for virtually the entire output of the present 
development. A. STUART PRATT, 


Stone & Webster, Inc., District Manager. 
Boston, Mass. 


wa ——<—__$__—__— 
Uniform Ciassification of Accounts 


To the Editors of the ELECTRICAL WORLD: 

My attention has been called to your editorial on 
uniform classification of accounts in the issue of Jan. 13. 
I hope that your editorials on other subjects, with 
which I am not familiar, are based on more complete 
information or are less partisan, so that those not con- 
versant with the facts may reach accurate conclusions. 

I attended the accounting conference last September 
before the Federal Power Commission. Representatives 
of the National Electric Light Association, the then 
president of the National Association of Railway and 
Utilities Commissioners, now counsel for the National 
Electric Light Association, and members of the com- 
mittee on statistics and accounts of the two associa- 
tions attended the conference and for several days 
argued in favor of their classification as then drawn. 
Since then their classification has been again revised, 
and it is apparently this revised form which you think 
is the final word on accounting matters. Your editorial 
is very much in line with some of the statements made 
at the Washington conference by representatives of the 
organization mentioned. The editorial impresses me as 
a bit of propaganda in favor of the classification rec- 
ommended by the National Association of Railway and 
Utilities Commissioners and indorsed by the National 
Electric Light Association. 

I assure you that I am not alarmed about your edi- 
torial but, rather, amused by it. You adroitly call at- 
tention to “certain mandatory practices of the Inter- 
state Commerce Commission,” but refrain from stating 
how such practices came to be written into the federal 
water-power act and the Federal Power Commission’s 
accounting system. Nor do you point to a single defect 
in the classification you advocate. Of course, it would 
have been poor policy for you to do so. However, I 
feel confident that any impartial critic of accounting 
systems who will compare the system you favor with 
that adopted by the Railroad Commission of the State 
of California will decide in favor of that adopted by 
the California commission. Not only do I believe that 
this system is more complete and better adapted to 
California conditions than the one you advocate, but it 


VoL. 81, No. it 


also affords the means of keeping accounting work and 
expense of public utilities at a minimum. In the end 
the consumer must pay such expense. I have had the 
consumer’s interest as well as the utilities’ in mind 
when reviewing the two systems of accounts. 

W. C. FANKHAUSER, 


In charge department of finance and account: 
Railroad Commission of the State of California, 

San Francisco, Cal. 

[The editorial to which our contributor takes exception 
dealt with the uniform classification of accounts adopted 
after much discussion and study by the National Associa- 
tion of Railway and Utilities Commissioners at its annual 
meeting in Detroit Nov. 14-16, 1922. That classification is 
at once flexible and universally applicable and does not em- 
body regulatory functions in an accounting system. The 
Railroad Commission of the State of California, which is a 
member of the National Association of Railway and Utili- 
ties Commissioners, is the only commission which to our 
knowledge has discarded the work of its own association for 
that of the Federal Power Commission. Other water-power 
states in the Far West, like Washington, Idaho, Utah, 
Wyoming and Colorado, have adopted the “commissioners’ ” 
classification. In Oregon a decision favorable to the Fed- 
eral Power Commission’s classification has just been recon- 
sidered and final action is expected in a few weeks. The 
commissioners’ classification needs no justification from us. 
It speaks for itself, and the fact that it has been so widely 
adopted proves its worth. Our contributor presumes too 
much when he implies that no other commission has the in- 
terest of consumers and utilities in mind. We prefer to 
look upon them all as broad-minded and solicitous of the 
public welfare.—EDITORS. ] 
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Advantages and Difficulties in Copying 
Manufacturers’ Methods 


To the Editors of the ELECTRICAL WORLD: 

On reading over the excellent article in the Nov. 11 
issue of the ELECTRICAL WORLD on a manufacturing com- 
pany’s method of testing meters I was struck with the 
following differences in manufacturers’ and operators’ 
test requirements: 

The meters handled by the manufacturer’s meter 
testers are all new, and, except for trouble with defects 
in material and workmanship, only a few bad meters are 
encountered, so it becomes largely a problem of getting 
through as many as possible in a day. Electric service 
company’s meter testers, on the other hand, have to look 
for trouble due to wear, dirt and other service con- 
ditions, and it is of the greatest importance that they be 
required to look for and remedy these troubles and not 
be allowed to race for speed only. 

The manufacturer puts through so many meters a day 
that most of the racks can be arranged for one size and 
type of meter only, but this practice cannot always be 
followed by operating companies except by the largest. 

Nevertheless, a number of the arrangements and 
methods used by the manufacturer can be utilized to 
increase speed, convenience and thoroughness. It would 
be of great value to readers of the ELECTRICAL WORLD 
if they could hear of meter-testing methods and prac- 
tice from other manufacturers’ men and from utility 
companies’ meter engineers or superintendents. Such 
an exchange of ideas would acquaint meter engineers 
with different ideas and arrangements which might be 
combined to suit local conditions. These very often 
present a difficult problem for the metermen to tackle. 
As a general rule the rooms available for tests are not 
designed and built for the purpose, and a considerable 
amount of ingenuity has to be exercised in adapting 
them to laboratories and test rooms. 

BEDFORD J. BROWN, 


Superintendent Meter Department. 
Southern Power Company, Charlotte, N. C. 
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Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 


Safety Switch Withstands 
Severe Service 


Y INSTALLING a new safety 

switch on the control of its motor- 
driven ice conveyor the Consumers’ 
Company, Chicago, has been able to 
keep this conveyor in service for 
more than a year under very severe 
operating conditions. Withstanding 
successfully several hundred abrupt 
starting movements daily is the 
record of this control switch. The 
durability of this switch is insured 
by the four-surface engagements of 
contracts, the double break, the self- 
alignment and the absence of 
springs. The ice conveyor is 80 ft. 
long and runs the entire length of 
the ice-storage room. An average 
of 350 tons has been handled daily 
with it. Cakes of ice are placed on 


the conveyor and then the conveyor 


is started by closing the switch on 
the loading platform, located in front 


of the ice house where the ice cake 
emerges through a narrow chute, 


whence it is directed to the ice 
delivery truck. This switch has 
become so popular that, although 
several hand-fed exits are available, 
the ice men prefer to wait their turn 
to get ice from the motor-driven con- 
veyor. 

The safety switch has several im- 


portant features differing from other 
safety switches. The main contacts 
are also the fuse mountings so that 
when the switch is opened these con- 
tacts are swung outward on a center 
rod. 

By closing the switch the con- 
tacts are swung inward, thereby 
closing the circuit. When in this 
position the switch is foolproof, since 
there are no live parts exposed. 
Besides the protection offered by the 
impossibility of closing the switch 
when the door remains open, a glass 
shows the position of the switch it- 





self. When once closed the door can 
be opened to allow fuse testing, but 
no live parts are exposed to the op- 
erator. No padlock is required since 
when the switch is opened it is im- 
possible to touch any of the live 
parts. 

The cabinet is made of two 
parts, one a box body containing the 
back and sides and the other the 
switch proper and the door. 

All of the apparatus has operated 
satisfactorily. L. WINKLER, 


Consumers’ Company, Engineer. 
Chicago, Ill. 


Production Expenses at Connors Creek 


Total Cost of Energy Now 0.577 Cent as Compared with 0.846 Cent 
for 1921 Peak—Thermal Efficiency of System Is the 
Best on Record 


ALTHOUGH the unit fuel expense 
was higher and the load factor 

was lower, the total production ex- 
rense per kilowatt-hour at the Con- 
nors Creek Station of the Detroit 
Edison Company for the_ twelve- 
month period ended Dec 31, 1922, 
was lower than for the same period 
ended June 30, 1922, according to 
figures just made available through 
the courtesy of Alex Dow, president 
of the company, and tabulated here- 
with. Another notable change since 


the ELECTRICAL WORLD last printed 
these figures (see issue for Sept. 2, 
1922, page 487) is the further in- 
crease in plant economy, the B.t.u. 
per kilowatt-hour being 19,660, the 
lowest since the plant was placed in 
operation. 

The Connors Creek plant is still 
without economizers, and the average 
steam pressure at the turbine throt- 
tles is 219 lb. gage. The average 
steam temperature is 585 deg. The 
kilowatt-hour output given in the 


COMPARISON OF PRODUCTION EXPENSES PER KILOWATT-HOUR OF OUTPUT FOR CONNORS CREEK POWER HOUSE 


OF DETROIT EDISON COMPANY 








1917, 
. June 30 June 30 
OPERATION: Cents Cents 
Superintendence. .... 0.010 0.009 
Wages ark ; 0.047 0.055 
Fuel. . aiat a 0.240 0.368 
Water ; 
Lubricants. . . pia 0.001 0.001 
Station supplies and 
expense.:....... 0.005 0.006 
Total ere 0.303 0.439 
M AINTENANCE: 
Station buildings....... 0.011 0.008 
Steam equipment. ; 0.019 0.025 
Electrical equipment. . . 0.001 0.002 
ee 0.031 0.035 
Total production expense 0.334 0.474 





Output in kw.-hr.. 
“aximum demand in kw. 


(30-minute period) 50,000 59,000 
Average load (kw.).... 23,900 32,100 
oad factor... TS 0.478 0.544 
Coal per kw.-hr. (Ib.)..... 1.52 1.63 
3.t.u. per kw.-hr.. ... 20,040 20,930 


mneena i himoninah, 


Twelve-Month Periods Ending 

















iin. aaah | ie at 1922- 
Dee. 31 June 30 Dec. 31 June 30 Dee. 31 June 30 Dec. 31 Tune 30 Dec. 31 
Cents Cents Cents Cents Cents Cents Cents Cents Cents 
0.009 0.010 0.010 0.010 0.012 0.015 0.014 0.013 0.012 
0.061 0.062 0.060 0.062 0.076 0.079 0.069 0.065 0.058 
0.382 0394 0.407 0.471 0.652 0.682 0.532 0.438 0 448 
0.001 0.002 0.002 0.001 0.002 0.002 0.002 0.001 0.001 
0.009 0.010 0.007 0.011 0.012 0.010 0.010 0.010 0. 007 
0. 462 0.478 0. 486 0.555 0.754 0.788 0.627 0.527 0.526 
0.007 0.008 0.011 0.010 0.011 0.012 0.011 0.012 0.001 
0.023 0.024 0.029 0.036 0.038 0.043 0.045 0.041 0.037 
0.001 0.001 0.001 0.001 0.003 0.003 0.002 0.002 0.004 
0.031 0.033 0.041 0.047 0.052 0.058 0.058 0.055 0.051 
0.493 0.511 0.527 0.602 0. 806 0. 846 0.685 0.582 0.577 


7_————— 


~. 210,039,700 280,814,700 327,020,500 383,252,000 445,535,500 488,060,600 479,425,900 485,189,500 527,121,200 555,896,300 613,263,100 


80,000 82,000 104,000 104,000 100,000 107,500 118,000 120,000 144,500 
37,300 43,700 60,800 55,600 54,600 55,300 60,200 63,500 70,000 
0. 466 0.533 0.488 0.534 0.546 0.515 0.510 0.529 0.485 

1.63 1.67 1.73 1.83 1.92 1.78 1.62 7.22 1.57 
20,900 21,200 21,800 22,800 23,300 21,800 20,250 19,700 19,660 
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table is net, delivered to the trans- 
mission lines as approximately 24,000 
volts All energy used in the plant 
and yards and the losses in the step- 
up transformers are treated as plant 
uses so that the output figure is the 
current sent out and available for 
sale. 

It should also be noted that the 
Connors Creek plant is not a base- 
load plant. It takes its share of the 
fluctuations of the load, which con- 
dition is indicated by the variation 
in the load factor of the station from 
year to year. 

The tendencies in production ex- 
pense, economy and load factor since 
1917 are shown in Fig. 1, while the 
relation between fuel, wage and su- 
perintendence expenses is illustrated 
in Fig. 2. 

The output for the twelve-month 
period ended Dec. 31, 1922, has in- 
creased to 613,263,100 kw., or 10.3 
per cent more than for the period 
ended June 30, 1922. The maximum 
demand (thirty-minute period) has 
increased 20.4 per cent and the aver- 
age load 10.2 per cent, while the load 
factor has decreased from 52.9 per 
cent to 48.5 per cent, or by 4.4 per 
cent. 

The total production expense for 


650 
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this period was 0.577 cent per kilo- 
watt-hour, as compared with 0.582 
cent for June 30. The lowest figure 
in the table is 0.334 cent for the 
period ended June 30, 1917, while 
the peak was 0.846 cent for the 
period ended June 30, 1921. Last 
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FIG. 2—-RELATION BETWEEN FUEL, WAGE 
AND SUPERINTENDENCE EXPENSES 


year’s figure is 31.8 per cent less 
than the peak, but is still 72.7 per 
cent higher than the figure for the 
twelve months ended June 30, 1917. 


FIELD EDITOR ELECTRICAL WORLD. 
Chicago, Ill. 
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FIG. 1—TENDENCIES IN PRODUCTION EXPENSES, ECONOMY AND LOAD FACTOR 
AT THE CONNORS CREEK PLANT 
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Building an Organization 
from Within 


PERATION of hydro-electric 

plants is usually an isolated oc- 
cupation. No city-bred man can 
long remain in such a position with- 
out becoming restless. Hence the 
Alabama Power Company draws its 
isolated-plant operators from among 
the country folk who live in the 
vicinity of these plants and who are 
accustomed to the quiet of the 
“sticks.” With careful training these 
recruits become good operators, and 
if paid fair wages and given a good 
home, as is done in the Alabama sys- 
tem, they may remain company em- 
ployees for a lifetime. Some of these 
men turn out to be excellent handlers 
of men and acquire sufficient tech- 
nical knowledge to act as superin- 
tendents of the station in which they 
are reared. In any event the com- 
pany helps its men to find their niche 
by transferring them from one job 
to another or from one station to the 
next, leaving them long enough in 
one position to find what worth there 
is in them. Furthermore, it believes 
in placing responsibility on its men 
in proportion to the way in which 
they show they can _ shouider it. 
Sometimes they are even forced to 
shoulder responsibilities merely to 
awaken latent ability. This practice 
eliminates the monotony of the occu- 
pation and has usually stimulated in- 
creased interest in the job. 


SELECTING THE BEST GRADUATES 
FROM TECHNICAL SCHOOLS 


For another type of man who can 
grow within the company the Ala- 
bama company selects the best grad- 
uates it can from technical schools 
—not alone for scholarship, although 
a good technical foundation is re- 
quired, but for alertness, aggressive- 
ness, personality, thoroughness, etc. 
These men are put through a sort of 
apprenticeship—perhaps first as a 
rovernor-floor attendant or water boy 
in a power plant, then on the turbine 
floor, next as switchboard operator 
and later as an assistant load dis- 
patcher. Then the recruit may be 
given several months of home office 
training in the production, distribu- 
tion, operation and maintenance de- 
partments and finally exchanged with 
an electrical manufacturer who de- 
sires to give one of its representa- 
tives operating experience. When 
the man returns from his apvrentice- 
ship with the manufacturer it is 
usually possible to determine what 
position he will fit into best. 
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As a result of this type of training 
the Alabama company is building up 
a real organization which has an op- 
portunity to develop the best in itself 
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for the individual and for the devel- 

opment of an interprising company. 
FIELD EDITOR ELECTRICAL WORLD. 
New York, N. Y. 





Extracts from an Operating Code 


By FIELD EDITOR ELECTRICAL WORLD 
New Yerk, N. Y. 


How to Prevent Priming and 
Foaming in Boilers 


RIMING, or the mechanical carry- 

ing of water out of the boiler by 
steam, is caused by foaming, which 
is in turn caused by the collection of 
suspended matter, such as_ salts, 
greases or sewage on the surface of 
the water. This renders the libera- 
tion of steam bubbles difficult, so that 
the steam escapes in belches and car- 
ries water with it. The best method 
for overcoming priming and foam- 
ing, as pointed out in the operat- 
ing code of the Philadelphia Electric 
Company, is to reduce the water level 
and to rid the surface of the foreign 
material. This is most readily done 
by use of both the main and surface 
blow-offs. 

Following are the specific instruc- 
tions for this operation: 

1. Close the feed valve. 

2. Bank the boiler. 

3. Open the surface blow-off valve 
and blow down until the water level 
is lowered about one gage. 

4, Start from a banked condition. 

5. If foaming is not stopped by this 


method, shut down the boiler and wash 
it out. 





Operating Synchronous 
Motor-Generators 

N THE case of a _ synchronous 

motor with a separate direct-cur- 
rent: generator used as an exciter, 
the exciter voltage must be adjusted 
to approximately normal value as in- 
dicated by voltmeter or pilot lamps, 
according to the operating code of 
the Philadelphia Electric Company. 
With the proper rheostat setting this 
Will insure a definite amount of field 
current to be taken by the motor 
‘when the field switch is closed and 
Will cause a minimum amount of cur- 
rent to be drawn from the alternat- 
ing-current system. 

It is a characteristic of synchro- 
nous motors that for every load there 
8 a field-eurrent value that gives 
unity power factor and minimum 
armature current. Increasing and 
decreasing the field current from this 
Value give, respectively, a leading 
and a lagging current of greater 
Value. The generator voltage must 
be made equal to that of its bus be- 


fore connecting to it, otherwise a 
sudden rush of current would flow 
either from the bus into the machine 
or from the machine to the bus. This 
current may be of such value as to 
trip out both ends of the unit, which 
would necessitate starting all over 
again. The instructions for starting 
a synchronous motor-generator from 
the alternating current side and for 
shutting down as abstracted from 
the above code follow: 


STARTING 


1. Close the alternating-current bus 
switch. 

2. Close the starting switch and ob- 
serve that the rotor turns over. 

3. Adjust the exciter voltage to the 
proper value. 

4. When the wattmeter or ammeter 
shows that the motor is taking mini- 
mum power, change to the running side 
of the compensator. If separate start- 
ing and running switches are employed, 
open the starting and immediately close 
the running switch. 

5. Close the motor-field switch and 
adjust the field to give minimum arma- 
ture current. 

6. If the generator is compound- 
wound, close the equalizer switch. 

7. Adjust the direct-current voltage 
to that of the bus and close the circuit 
breakers and the negative and positive 
machine switches. 


SHUTTING DOWN 


1. Reduce the load on the machine 
to be taken off to as low a value as 
possible. 

2. Trip the circuit breakers and open 
the machine and equalizer switches. 

3. Open the running and alternat- 
ing-current bus switches. 

4. Cut in all the field resistance and 
open the field switch. 


————> 


Compact Meter-Test Set 


N THE testing of house meters 

much time is lost and inconvenience 
created by the usual method of con- 
necting separate units containing 
the rotating standard and the phan- 
tom load. In order to eliminate these 
objectionable features and also to 
simplify routine testing the writer 
designed and built the test set illus- 
trated. 

The cost of the set, exclud- 
ing the standard and resistance wire, 
was $50. One single carrying case, 
8 in. x 8in. x 14in., contains the rotat- 
ing standard, the resistance load and 
all the necessary leads. Instead of 
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requiring 16 connections to be made 
on the site of the test, a meterman 
has but to disconnect the load side 
and connect them to the terminals on 
the test set. 

A variable resistance load, built of 
five iron elements bolted in asbestos, 
is contained in the bottom of the 
case, which is protected by a fire- 
proof composition board. Perfora- 
tions in the case allow the heat to 
escape with any temperature rise. 
This resistance has steps of 1 amp. 
to 5 amp. at 100 volts, and the steps 
are all numbered to indicate the load, 
being made similar to a rheostat. 
There is a dial on the top of the case, 
graduated in 100 minor divisions in 


Snap switch 
| 


Rotating 7" 
standard 


70 load side 
of merer 
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| Fotential coil 


Fire proof | 
partition ™\ 


COMBINED ROTATING STANDARD 
AND LOAD RESISTANCE 


order to make it easy to read the 
accuracy of the meter under test in 
percentage. The accuracy of this test 
set, like all other rotating standards, 
depends upon comparison with a fixed 
standard. 

The simplicity of the set itself and 
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the reduction of the number of con- 
nections allow an ordinary layman or 
an unskilled meterman to make rapid 
tests on the meter site. For, once 
installed, it is only necessary to turn 
the rheostat handle to the desired 
ioad and note the number of revolu- 
tions of the disk on the service 
meter, then snap the switch on the 
iest set to start or stop. This snap 
switch also has binding posts so that 
one can make the leads any desired 


length. H. S. EDWARDS, 
Meter Engineer. 
Kentucky Utilities Company, 
Pineville, Ky. 





Testing Transformer Oil 
in Field 
CONTINUOUS round of trans- 
former inspection is made by 
one Southern power company to test 


the oil in the tanks. One man is en- 
gaged in doing nothing but this work 
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Records of the oil tests are made 
on forms like the accompanying one 
and compared with tests which are 
made at a central point with a stand- 
ard testing transformer. This is 
done to keep a check on the accuracy 
of the portable transformer. The 
latter has a 110-volt primary which 
can be energized from any lighting 
socket which is usually available 
around a substation. 

The minimum test limit of 15,000 
volts with a ro-in. disk gap is main- 
tained for all transformers having 
voltages up to and including 110,000. 

With circuit breakers the practice 
of testing oil is not standardized to 
so great a degree, first, because 
facilities are not provided on most 
of the tanks for withdrawing oil and, 
second, because there is question re- 
garding the extent to which moisture 
is seriously harmful in circuit- 


OIL TEST REPORT 


a 
TEST TRANSFORMER USED. 


Location | Voltage 


BREAK DOWN TEST Is Oil in 
| Tank 1 Tank2 , Tanks Gauge 


POWER CO STATION 


GAP USED. 


TRANSFORMERS 


Break Down Is Oil in 
Test Gauge 


OIL CIRCUIT BREAKERS 


REMARKS 








SIGNED. 


All oil tested from transformers is to come from bottom of tank. 

All oil tested from circuit breaker is to come from level of contacts. 

All B. D, tests given are to be average of 4 tests made on each sample. 

Results of oil tests made at stations where attendants are located must be recorded on Station Log Sheet. 
Gap in Oi] Test Box must be checked before making test. 





BY HAVING SUITABLE FORMS FOR TEST PURPOSES VALUABLE RECORDS 
WILL NOT BE LOST 


aud hence becomes expert at it. Since 
moisture in the oil is most likely to 
collect at the bottom of the tank, the 
test sample is drawn from this point 
and tested with a portable trans- 
former and a ‘s-in. disk gap. If 
the oil will not withstand 15,000 
volts, another sample is drawn off 
8 in. to 18 in. from the bottom of the 
tank and tested. If this fails to 
withstand 15,000 volts, another 
sample is withdrawn at the oil gage. 
If this still tests bad, all of the oil 
is replaced at the earliest oppor- 
tunity. If it tests all right at the oil 
gage and not below, that much oil is 
drawn off and replaced by good oil. 


breaker oil. For lack of other means 
this company now has to wait until 
a circuit-breaker is de-energized and 
disconnected from the buses before 
any oil samples can be withdrawn. 
Then access is gained to the interior 
through the top of the tank by in- 
serting a tube into the oil. The oil 
tester holds his thumb over the ton 
of the tube until the lower end is at 
the elevation desired, when the ton 
is onened and oil from the level of 
the lower end of the tube allowed to 
flow in. Then the top of the tube 
is closed again and the tube with- 
drawn so the oil can be transferred 
to the sample bottle. 
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Until tests can be conducted or 
experience obtained which will show 
how much moisture in oil is detri- 
mental to circuit-breakers and how 
much water can collect in the bottom 
of the tank before opening of the 
breaker will force it to permeate the 
entire mass of oil, this company is 
determining the necessity for re- 
placing all oil by testing samples 
withdrawn from the zone between 
the upper and lower contacts of the 
breaker. Of course, a collection of 
moisture at the bottom of the tank 
is drawn off whenever detected, re- 
gardless of what the oil tests show. 
The feeling is expressed that more 
information is needed regarding the 
extent to which moisture and carbon 
in the oil imperil curcuit-breaker 
performance and that better facili- 
ties should be provided for with- 
drawing samples from breaker tanks. 

FIELD EDITOR ELECTRICAL WORLD. 


New York, N. Y. 
HQ 


Estimated Cost of 75-Mile 
110,000-Volt Line 


|‘ CONNECTION with the con- 
struction of a new hydro-electric 
plant at Davis Bridge, Vt., the New 
England Power Company plans to 
build a 110,000-volt steel-tower line 


COST OF 110,000-VOLT TRANSMISSION 
LINE 


$201,000 


ERtmnG RWI 8 og ko Viele ke Hee es 
64,259 


Clearing rights-of-way .......... 
Towers, double-circuit galvanized, 
spaced 7.7 per mile, 46 ft. to 70 ft. 
high; power wires spaced 12 ft. 
erd 13 ft. apart in horizontal 
plane; minimum clearances: 
ground, 20 ft.; highways, 25 ft. ; 
telephone wires, 8 ft.; towers in 
place 
Power wires in place. one three- 
phase circuit, No. 4/0 B. & S. 
seven-strand conductors, hand- 
drawn copper, sagged to reach 
a tension of 4,000 lb. under 4 in. 
ice plus 8 Ib. wind at 0 deg. F.. 181,209 
insulators, suspension type, stand- 
ard 10-in. porcelain disks, 8 disks 
in suspension and 9-in. strain.. 54,500 
Ground wires in place, two ¥,-in. 
double galvanized high-strength 
steel cables, one carried over 
each pair of tower legs, to be 
strung slightly tighter than con- 
ductors; strength of 15,000 Ib.. < 
SUNN OE ig a ot We 0c dix ates 4 oh $4: 
Telephone line complete, two-wire 
private line carried on wooden 
poles about 60 ft. from and , 
parallel to power line ........ 71,000 
Camp operation and tools....... 26,900 
Superintendence, surveys, payroll, : 
irsurance, ete. 65,200 


655,000 


24,100 
3.700 


eer 


997 


COE TE: oko oe oS de ie $18,220 


connecting this station with the 
Millbury (Mass.) central substation. 
The estimated cost of the Massachu- 
setts section of the line, 75 miles in 
length, is given in the accompanying 
table. The line traverses rural 
territory. 
FIELD EDITOR ELECTRICAL WORLD. 
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Central Station Business 


FZZENO SS 


em 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





A Practical Plan for 


Wiring Old Houses 


How a Central-Station Company Signs Up the Business for Con- 


tractors Who Share in Advert 
Payments Financed 


ising Expense—Installment 


by a Local Bank 


By R. F. MCGUINNESS 


Lighting Division, Commercial Department, 


T THE close of the year 1920 our 
A company’s records showed that 
only a small percentage of our cut- 
ins were made for old houses, most 
of them being for newly built homes. 
This indicated that there were a con- 
siderable number of unwired dwell- 
ings along our existing lines, and as 
no special effort had been made by 
the contractors to wire these homes 
the Utica Gas & Electric Company 
decided to launch a drive to get the 
old houses wired and using service. 

To determine the number of pros- 
pective customers, a careful examina- 
tion of our ledgers was made and a 
list prepared of all customers using 
gas who did not have an electric 
meter. Upon completion of this sur- 
vey it was found that 6,100 houses 
were not wired. The majority of 
these were along existing lines, and 
the problem then to be considered 
was a practicable method of obtaining 
this business. Our company did not 
do wiring and did not care to enter 
this branch of work. It was realized 
that an important feature of such a 
campaign was extending terms of 
payment to the customer; also that 
many of our contractors could not 
afford to do wiring on the installment 
plan. The different features were in- 
vestigated, one of our local banks was 
approached relative to handling the 
accounts, and tentative plans were 
prepared. 


GETTING THE CONTRACTORS 
TOGETHER 


A meeting of all the contractors 
Was called and the subject discussed 
In detail. It was explained to them 
that we would furnish the required 


number of solicitors and turn over 
the business to them all signed up 
ready ‘o be installed. The only ex- 
pense to the contractor would be the 
advert 


sing, and our company offered 


Utica (N. Y.) Gas & Electric Compan) 


to pay $1 toward the fund for every 
dollar the contractor paid. The ar- 
rangement made with the bank for 
handling the payments and the 
charge for this service were also ex- 
plained. The payments were to be 
made 10 per cent down and the bal- 
ance in twelve months, payable on 
the Christmas club plan. The bank’s 
interest and carrying charges were 


TABLE I—PRICE LIST OF OUTLETS 
AND HARDWARE 


All openings for switches, receptacles, 
drop cords and fixtures are considered as 
outlets and based on a unit price for houses 
of different classes of construction. 

The cost of conduit entrance, switches 
and receptacles should be added to the 
price of outlets, and this sum will be the 
contract price for all labor and material 
necessary to complete the work as out- 
lined in the schedule. 

All extra outlets, switches and recep- 
tacles will be charged for according to the 
class of wiring for which the contract is 
written. 

The minimum number of outlets for any 
class of wiring shall not be less than four. 


Class A—Outlets 
Ail ceiling or switch outlets located 
under single flooring, each......... 2.90 


Class B—Mixed Flooring 
Prices as per Class A except as below: 
Located under double or hardwood flooring: 


Comes GRIN, GROUPE oo. cc nits an One $1.85 
Switch outlet (controlling any cen- 
COP. CURRED: OREM iin t 404s He ditcnes 1.85 


Class C—Mixed Walls 


Prices as per Class A except outlets 
appearing on brick walls, extra..... $3.15 
Hardware 
Push-button, single-pole 
GHEE: a 6 rvs cele n ds Ves wo ntmeeekobtee as 
Push-button, three-way switches, 
Snap single-pole switches, each 
Flush-plate receptacles (one only)... 
Additional flush-plate receptacles, each 1. 


Pilot Light 


switches, 


Installed in kitchen unless otherwise 
specified, including receptacle (no — 
BN 3 2u codes gaa winpet's 6 wes eure ee .50 


Bullseye in plate including outlet and 


switch 8.00 


Conduit Entrance 


Two-wire grounded entrance........ 27.50 
Three-wire grounded entrance...... 30.00 
Garage 
Feeders, using tubes on house...... $5.00 
Feeders, using conduit on house.... 10.00 
Maximum distance from house, 50 ft. 

5 cents per foot over 50 ft. 
Meter Boxes 
For each additional meter box above 
CWO WIOEOTE, 2 ccccccackesesceccvsere $5.00 
Ten per cent to be added to the above 


figures if applicant desires to make pay- 
ments on the deferred payment plan. 
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added to the contractors’ price for 
the job. 

We told them that, in considera- 
tion of our company furnishing the 
solicitors and turning the contract 
over to them without any effort on 
their part, and as they would get 
their money on completion of work, 
we would insist upon a very liberal 
price for the wiring. After some dis- 
cussion, it was decided that a flat 
price for the entrance, outlets, 
switches, etc., would be the best way 
of figuring a job. By such a method 
many complications which would be 
sure to arise later were avoided, in 
addition to saving considerable time 
figuring the job. This flat price also 
enabled salesmen not thoroughly 
familiar with house wiring to arrive 
at the cost much more easily than if 
the old method had been adopted. 
The price for the work was deter- 
mined by submitting a blank to all 
the contractors, requesting them to 
fill in their prices. An average was 
then taken and this figure used as 
our price. We investigated prices in 
other cities before accepting this 
figure, and found that it compared 
very favorably with wiring prices in 
other places. The accompanying 
price list of outlets and hardware 
shows the schedule of cost for wir- 
ing and terms of payment now in 
effect. 

Fourteen dealers agreed to partici- 
pate. An advertising budget was 
prepared and with our own payment 
we had $1,400 to start the campaign. 
Later on an additional $800 was 
added to the fund. Two salesmen 
were employed, whose business it 
was to sell house wiring and nothing 
else. They worked on a commission 
basis of $5 per contract, with a draw- 
ing account of $25 per week. Before 
making any calls in their territory, 
we sent out a letter to the owners 
telling them of our plan for wiring 
their homes, together with a booklet 
explaining the easy manner in which 
already-built houses were wired. This 
booklet also contained other informa- 
tion relative to the use of appliances 
in the home and the cost of operat- 
ing them. The letter was mailed 








640 


about two days before the salesman. 


was due to call. Besides paving the 
way for his visit, it got the customer 
thinking and talking about electricity 
in the home, and in many cases it was 
simply a question of giving a price 
and getting the contract. 

It was decided that our company 
would not enter into the fixture end 
of the job but leave that to the cus- 
tomer to call on any of the dealers 
and select his own fixtures. Such a 
procedure did not require our sales- 
men to call back on the customer 
after the wiring contract was secured 
in order to change some style of 
fixture which the customer decided 
was not satisfactory. However, ar- 
rangements were made with the bank 
whereby the customer could pay for 


T AB LE II—RESULTS OF U TIC A HOUSEWIRING C AMPAIGN FOR YEAR 1922 — 


Numbe rofe alls made on canvass 
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customer makes his first payment to 
the contractor and then gives him a 
twelve-month note for the balance. 
The note is indorsed by the contrac- 
tor and turned over to the bank 
together with the wiring agreement, 
the contractor receiving immediately 
90 per cent of the amount due him. 
The balance, or 10 per cent, is re- 
tained by the bank until the customer 
makes all his payments. In this way 
the contractor is interested in the 
job until it is fully paid. The bank 
notifies the customer that it has his 
agreement, the amount of the 
monthly payment agreed upon, and 
incloses a Christmas club booklet. 
During the first twelve months of 
the campaign 565 new customers 
were added to our lines in addition 





Number of estimates given . 0 
Number of prospects ...... 587 
a as Wig a bird Rit baa. hale Se aUhES Gee OOS 438 
Number of new customers re < ER EE ek ele COS AH ble LOTS OW ate Sir elci etn ens 769 
Total amount of contracts ...... en ct Ss ee . + -$32,910 
Average amount of contracts ................ 75.13 
Number of eomtracts Bamdied through bank ......-6 06665 cee a we c sews w nese 213 
Cost of obtaining new business: 

Commissions to salesmen ...... 3 hapetarod 34 . $3,163 

PPO LEAS OPEL OPC CTSE TCE UE ETT TE ‘ 193 

- $3,356 

Number of new contracts solicited but closed independently ...............005. 40 
Number of new customers on independent CR ter a ae cla 5 4 bowie hee We woe 71 
Total number of new customers obtained through campaign activities .......... 840 
Total estimated revenue from all customers secured through campaign activities $18,720 
Average cost for all customers secure 5 in a he nig Paces oo ws ols 5 allies Slecaniak 0 $3.99 
Total number of houses wired through campaign activities . 478 
Total number of already-built houses connected (city of Uti a) 1,176 
Total number OF NEW ROWHOS COMMOCTES cccciccccc crs cccsessecscccesccsaseseson 373 


the fixtures on the same plan as the 
wiring, provided that the fixtures 
were purchased from one of the four- 
teen dealers. 


How THE PLAN OPERATES 


When the contract is brought into 
the office a letter is mailed the cus- 
tomer acknowledging receipt of his 
contract, mentioning some of the ad- 
vantages of electricity in the home 
and stating the name of the con- 
tractor to whom the job was as- 
signed. The agreement is then for- 
warded to thé ledger department, 
where it is checked for credit. Upon 
its return it is approved by the com- 
mercial manager and sent to the 
bank. The bank investigates his 
credit, approves or rejects the con- 
tract and returns it to our office. If 
the contrect has been accepted by the 
bank, it is allotted to one of the 
dealers in alphabetical order regard- 
less of the amount of the job. In 
case a dealer telephones us the name 
of a “prospect” we will have our 
salesman call, and if he is successful 
in closing the job it will be given the 
dealer without penalizing him when 
his regular turn comes. 

Uron completion of the work the 





to the regular trend of business. The 
wiring for these jobs amounted to 
$31,438.51, or an average of $76.67 
per contract. The amount subscribed 
by all the contractors for advertising 
was approximately $1,000. This rep- 
resented 3.5 per cent of the business 
secured. 

During 1922 we added 840 new 
customers to our lines through cam- 
paign activities. The average cost 
for obtaining each customer was 
$3.99. A total of 438 wiring con- 
tracts was taken, amounting to 
$32,909.59, or an average of $75.13 
per contract. Table II shows the 
status of the house-wiring campaign 
at the end of the year, giving the cost 
per contract of obtaining the busi- 
ness and its value in gross revenue. 
This, of course, does not include the 
natural gain in business which came 
in unsolicited. During the first year 
of the campaign the number of 
meters connected increased from 
15,198 to 16,993, a gain of 1,795 for 
the year 1921, while in 1922 there 
were 3,203 new meters added, bring- 
ing the total on Jan. 1, 1923, to 
20,196. 

Of the total number of contracts 
closed from Jan. 1, 1922, 45 per cent 
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were cash jobs. Taking the total] 
gain in residence lighting meters 
since Jan. 1, we find that we have 
added 50 per cent more business to 
our lines, which is directly traceable 
to our efforts in wiring old houses, 

We recently increased the commis- 
sion paid to salesmen by giving them 
$4 for each application turned in 
with a contract. Some contracts call 
for three meters, in which case the 
commission paid to a salesman would 
be $12, provided he turned in the 
three applications. We are getting 
more business in this way and the 
salesman is making more money. 
The average earning of the salesmen 
since this change is $38 per week. 

We have on file a list of all the 
unwired homes in the city, together 
with the majority of the owners’ 
names and addresses. Circular let- 
ters are mailed to the owners at dif- 
ferent periods of the year urging 
them to wire their houses. The ma- 
jority of the cards are also marked 
with the reason why the owners do 
not go ahead with the work. 

One great advantage of the cam- 
paign, besides the additional busi- 
ness, has been to eliminate to a large 
degree price competition. In the 
past the contractor would estimate 
on a job on the hit-or-miss fashion, 
and in case he knew that other men 
had estimated he would cut out a 
plug or switch in order to get the 
job. Now, since all the reliable con- 
tractors are using these figures as a 
standard, it reduces work on the con- 
tractors’ part and at the same time 
gives them a larger volume of busi- 
ness. 





Getting the Message Over 
to the Public 


OST electric service companies 

have found it difficult or im- 
possible to get their message to the 
public through their local newspapers. 
Usually it has been because they 
have not investigated what the news- 
paper requirements are for material 
acceptable for publication in the 
reading pages. A few lessons may 
be learned from the experience of 
Preston S. Arkwright, president of 
the Georgia Railway & Power Con- 
pany, who says: “Before any public 
relations work can be done there 
must be good service, and this serv- 
ice must be kept up to the best 
standard of the country.” Next he 
maintains that the public is always 
glad to listen to anything about 
something that vitally affects it, if 
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told in an interesting manner and 
in terms it can comprehend. What 
business has more intimate contact 
with the public than that of the elec- 
tric service company? In its various 
ramifications it has countless phases 
which would interest the public if 
related in the right manner. To be 
effective, however, the stories must 
be presented in an oral address, illus- 
trated if possible. If properly pre- 
pared and presented, they can be 
made to establish a better under- 
standing of public utility problems, 
the large investment, the nominal 
profit allowed by regulation, etc. 

In addressing the public, utility 
men must learn to talk about those 
phases of their business which vitally 
affect it or about those which contain 
an element of “human interest,” such 
as restoring service or constructing 
plants. Furthermore, they must talk 
about these things in the terms of 
the audience’s business. For ex- 
ample, cotton-mill men must be ad- 
dressed in terms of the cotton busi- 
ness and shoe men in terms of the 
shoe business. Dry statistics should 
be avoided. 

Through his ability as a speaker 
Mr. Arkwright has made himself so 
welcome before public audiences that 
he receives periodic requests to speak 
before commercial organizations, 
clubs and civic bodies despite the 
fact that he refuses to talk in public 
on anything but the public utility 
business. 

If such messages, prepared to in- 
terest the public, are made available 
to newspapers in typewritten form 
sufficiently in advance of presenta- 
tion to allow them to be set in type 
and published while news, the news- 
papers are much more likely to use 
the information and to print it at 
greater length. Recognizing this, the 
public relations department of the 
Georgia company places copies of all 
addresses made by Mr. Arkwright in 
the hands of local editors—and of the 
associated press where the subject is 
of more than local interest—several 
hours before the delivery of the ad- 
dress, As a result the company has 
no difficulty in getting accurate in- 
formation to the public. 

The secret, in brief, is to deliver 
messages to the public through ad- 
dresses at public gatherings—to talk 





about how the utility’s activities 
affect sny class of persons in the 
terms of their own business, and to 


make copies of the addresses avail- 
able to the newspapers well in ad- 
Vance ©’ presentation. 
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El Paso Exhibits an 
Electrical Home 


HE electrical home idea was in- 
troduced to the public of El Paso, 
Tex., in the recent exhibition of an 
“electrical home beautiful.” During 
the three weeks the home was open 
to the public 10,982 people were 
shown through it, which is a very 
creditable showing in view of the 
fact that the population of the city 
is but 80,000 and of these 60 per cent 
are Mexicans. Merchandise and ap- 
pliance sales by the electrical dealers 
during and after the opening of the 
home were greater than ever before. 
Sales of the larger appliances such 
as washing machines, electric refrig- 
erators and ranges were particularly 
good. 
The home chosen for the exhibition 
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to the individual visitor and aroused 
a desire sooner or later to own a 
modern electrical home. 





Insull Properties Lead in 
Americanization Work 


ITH 99.79 per cent of their 
24,214 employees either Ameri- 
can citizens or having signified their 
intention of becoming such by taking 
out their first naturalization papers, 
the group of six utility properties 
controlled by the Insull interests has 
an unuaual record. The employees 
are scattered over the fifteen states 
in which the companies operate, and 
the result has been obtained by 
eighteen months of Americanization 
work. 
A report just made by the company 
committee in charge shows that on 





ELECTRIC HOME DISPLAYED IN EL PASO AT AN APPROXIMATE COST OF 
234 CENTS PER VISITOR 


was a seven-room bungalow of Span- 
ish architecture, which had _ been 
built for C. A. Winder, manager of 
the Southwest General Electric Com- 
pany. To promote the home and 
raise the necessary funds for adver- 
tising and exhibiting, the electrical 
manufacturers, jobbers, contractors 
and dealers and the central station 
joined in forming the El Paso 
Electric Co-operative Association. 
Through this organization a total of 
$2,500 was raised, which was appor- 
tioned as follows: Central station, 
$900; manufacturers, $775; jobbers, 
$450, and contractors and dealers, 
$375. 

Free publicity concerning the home 
in the news columns of the local 
papers amounted to 1,140 in., and 
2,895 in. of newspaper advertising 
was purchased. Based on the attend- 
ance and the total amount of money 
spent in displaying the home, the 
cost per visitor was approximately 
2+ cents. An attractive booklet en- 
titled “My Own Electric Home in El 
Paso” was given to each visitor. The 
suggestion in the title was carried 
in headings throughout the booklet, 
as “My Living Room,” “My Kitchen,” 
etc., which made a personal appeal 


Jan. 1, 1923, 91.97 per cent of the 
employees were full-fledged American 
citizens. Those in possession of their 
first papers and who will gain full 
citizenship within the next few 
months total 7.82 per cent, and only 
fifty-one, or 0.21 per cent, were not 
citizens or had not taken out first 
papers. Of these nine are not eli- 
gible, being Japanese, East Indian or 
Filipino students in Chicago schools. 
In the Commonwealth Edison Com- 
pany, only eleven out of 6,631 em- 
ployees were non-citizens, nine of 
the eleven being the students referred 
to. The Middle West Utilities 
showed four non-citizens out of 
4,702 employees, the Chicago Ele- 
vated Railroads thirty-two non- 
citizens out of 5,107, and the People’s 
Gas Light & Coke Company’s 3,398 
employees were all either citizens or 
had taken out first papers. 
Americanization work began with 
the People’s Gas Light & Coke Com- 
pany, in the summer of 1921, and 
by the following April every em- 
ployee was a citizen or on the way 
to citizenship. The most difficult 
situation was that of the Chicago, 
North Shore & Milwaukee Railroad, 
where men of 15 nationalities, hired 
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through labor agencies, were scat- 
tered in camps along the right-of- 
way. The first step under the super- 
vision of President Britton I. Budd 
was discontinuance of the practice of 
keeping such labor in contractors’ 
boarding camps. Company camps, 
with better commissaries, baths, close 
attention to cleanliness and the things 
that go to make a camp that attracts 
the better class of men and keeps 
them contented, were established. 
Finally, a Y. M. C. A. secretary was 
employed to look after recreation. 

This was a step in the right direc- 
tion, and it was decided further that 
a systematic course of education to 
help these men become citizens should 
be established. Ninety per cent were 
not citizens. More than 30 per cent 
could not speak English—75 per cent 
could not read, and 25 per cent could 
not read or write their native lan- 
guage. Ages ranged from eighteen 
years to sixty years, with an average 
of thirty-six years. 

An experienced instructor was en- 
gaged and was assisted by men in the 
organization. Schools were fitted up 
in company buildings along the line. 
Evening classes were established at 
convenient locations for the men, and 
the instruction was arranged so that 
the lessons and work the men were 
engaged in were associated. Motion 
pictures were used to prevent the 
study from getting tiresome. After 
several months a “first-paper day” 
was arranged, and applicants for 
their first citizenship papers were re- 
ceived at the court houses in Wauke- 
gan, Ill., and Kenosha and Milwaukee, 
Wis. This was a gala day, and the 
percentage of track employees not 
citizens or embryo citizens dropped 
from 90 per cent to 27 per cent. The 
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success of the educational work is 
such that it is being continued, and 
a school has been started for the in- 
struction of foremen who desire to 
prepare for such work. Safety classes 
are also held and accident prevention 
is taught. 

Educational work of a similar char- 
acter has been carried on by the 
People’s Gas Light & Coke Company 
and the Commonwealth Edison Com- 
pany, the co-operation of the Chicago 
Association of Commerce and the 
Chicago Board of Education having 
been obtained. The Edison company 
has been conducting classes in citizen- 
ship in its Fisk Street station in 
Chicago and in a public school build- 
ing on the West Side. In the other 
Insull companies the work has taken 
on more of an individual character, 
as the properties are rather widely 
scattered and they employ relatively a 
much smaller number of non-citizens. 





Utility Maintains Informa- 


tion Bureau 


ISITORS to the Turk’s Head 

Building, Providence, R. LI., 
which houses the headquarters offices 
of the Narragansett Electric Light- 
ing Company, have found an infor- 
mation bureau maintained by the 
company in the main corridor on the 
street floor a great convenience. The 
bureau, illustrated herewith, occupies 
a corner between the main entrance 
and the company’s electric shop and 
is equipped with a display cabinet 
for appliances, an illuminated bulle- 
tin calling attention to the value 
of labor-saving devices in the home, 
directories and facilities for small- 
scale demonstrations. During busi- 
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ness hours a clerk familiar with the 
company’s personnel, location of 
offices, departments, etc., and conver- 
sant with the company’s practice re- 
garding service applications, is on 
duty. On occasion electrically pre- 
pared toast and coffee have been 
demonstrated at the counter, and the 
service rendered saves no small 
amount of time for visitors to the 
company’s offices unfamiliar with the 
location of officials and departmental 
headquarters. 





What Other Companies 
Are Doing . 


Providence, R. I.—In the last four 
years the Narragansett Electric 
Lighting Company has added 12,143 
residence lighting meters to its con- 
nected load, representing $1,260,291 
in house-wiring contracts. In 1922 
the company set 4,294 meters on 
house-wiring contracts, or a gain of 
2,160 over the previous year’s record, 
representing an expenditure by cus- 
tomers of $370,351 for house wiring. 
The company carries on continuous 
house-wiring contract development 
instead of seasonal or sporadic cam- 
paigns. F. A. Gallagher, Jr., is head 
of the lighting department. 


Falmouth, Mass.—With a popula- 
tion density of about 70 per square 
mile, the number of customers of the 
Cape & Vineyard Electric Company 
has increased from 4,474 to more 
than 6,000 during the past three 
years. Last year’s gross revenue 
was $334,893 against $290,512 in 
1921. Eugene Carpenter, manager 
of the combined property, states that 
when the present interests acquired 
control in 1907 the gross earnings 
were but $12,000 per year. A con- 
sistent policy of co-operating with 
contractor-dealers throughout the 
Cape & Vineyard territory, coup'ed 
with intensive cultivation of lighting 
and power service and the application 
of a diversified rate system to meet 
contrasted summer and winter con- 
ditions, has been an influential fac- 
tor in the above development. 


Illinois.—A plan of educating the 
women employees in the different 
phases of public utility service has 
been put in operation by the Public 
Service Company of Northern [lli- 
nois. Mrs. M. A. Schrayer of the 
Evanston salesroom has been placed 
in active charge. Meetings have been 
held in several of the districts. 0” 
which occasions, in.addition to « lec- 
ture by Mrs. Schrayer, addresses 
have been made by district offi ‘als. 
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Hydro-Electric Development and 
Steam Equipment 


Stratification of Gases Within a 
Boiler Furnace.-—W. C. STRUNK.— 
Method of taking combustion-chamber 
gas samples, analysis of air distribu- 
tion in furnaces, operating relations of 
CO, and O, and methods for improving 
combustion efficiency are the main sub- 
jects discussed.— Power, Jan. 30, 1923. 

Developments of Steam Turbo-Gen- 
erators, Water Turbines and Trans- 
formers During the Last Ten Years.— 
A. Rossow, H. BAuDISCH and K. 
THIEN.—The authors give a brief re- 
view of the achievements made in the 
design and the manufacture of turbo- 
generators, hydraulic turbines and 
transformers during the last ten years 
in Austria and Germany. The unit 
output of steam turbines went up 
rapidly from 16,000 kva. to 25,000 kva. 
and finally to 60,000 kva. No data are 
as yet available as to what influence in- 
creased boiler pressure would have 
upon the formation of boiler scale and 
the chemical behavior of the boiler 
water. Careful design of the boiler 
fring system permits of the generation 
of 50 kg. of steam per square meter of 
heating surface. Pulverized coal is not 
being used yet to any extent in these 
countries on account of.the high cost 
of the necessary auxiliary apparatus. 
Few changes have been noticed in the 
design of the Pelton waterwheels except 
as regards their size, which reaches 
now 25,000 hp. The Francis-type tur- 
bine has been much improved, the spe- 
cific speed increasing from 450 to 600 
and 700. The new propeller-type tur- 
bine with short and oblique vanes found 
extensive use on account of its high 
specific speed, which has reached 1,000. 
Great strides have been made during 
the last ten years in the design 
of transformers. Improved cooling 
methods permit today the building 
of practically limitless output units, 
curbed only by transportation possi- 
bilities. Several three-phase, 50-cycle 
units of 60,000 kva. rating have been 
Successfully operated since 1918. Test- 
ing transformer sets of 1,000,000 volts, 
using the Dessauer series system, are 
being produced. One concern has de- 
signed and operated a 300,000-volt air- 
insulated testing transformer set. Air- 
insulated power transformers, formerly 
used very frequently, are becoming ob- 
solete. A great deal of attention is 
being given to a better internal winding 
insulation to withstand more safely 
ervoltage stresses. On 100,000-volt 
transformers the first turns are made 
to withs: and full line voltage. Circular 
coils ay gaining ground constantly 
ver rectangular and oval coils. Oil 
“onservators are now used generally for 
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all voltages. Output and 


sizes and 
voltage standardization is well under 


way.—Elektrotechnik und Maschinen- 


bau, Jan. 1, 1923. 
Hydro-Electric Power Supply. — 
A. Tustin.—The author’ describes 


briefly the chief constituent parts of a 
hydro-electric development and _ their 
functions, discusses some of the eco- 
nomic factors controlling the develop- 
ment and operation of water-power 
plants and considers the question of 
tidal power where it exemplifies the 
working of these economic factors.— 
Journal of the Institution of (British) 
Electrical Engineers, January, 1923. 


Generation, Control and 
Switching 


Switching Apparatus for High Volt- 
age—A. RotH.— According to the 
author’s claims, Switzerland seems to 
be definitely gravitating toward the use 
of outdoor substations. Taking a 
voltage range of 25,000 to 150,000, it 
is claimed that savings of from 25 per 
cent to 30 per cent may be realized 
over an indoor installation. Radiator 
transformers almost identical with the 
type used in America have been stand- 
ardized for large self-cooled units for 
outdoor use. Very carefully designed 
oil switches, as a rule with one or more 
resistance steps and built pressure- 
proof, are now in general use. Insu- 
lators made of a special paper are 
being employed for indoor stations, 
while dry or oil-filled porcelain insu- 
lators must be used outdoors. Three- 
phase disconnecting switches for more 
than 40,000 volts should be coupled to 
open simultaneously for all phases so 
as to avoid overvoltages. Bar-type cur- 
rent transformers are preferred on ac- 
count of their higher safety under 
short circuit stresses. Modern European 
practice recommends a quenching coil 
or a Y-point grounding as the most ef- 
fective overvoltage protection. For 
overhead lines up to 80,000 volts the 
quenching coil is used, for higher 
voltages the Y-point is grounded di- 
rectly, while underground cables up to 
30,000 volts are Y-grounded over a re- 
sistor. To guard against resonance of 
discharge waves the resistance shunt- 
ing of all inductances, like relays, cur- 
rent transformers, trip coils, ete., is 
recommended. The article contains a 
great many instructive photographs.— 
Elektrotechnik und Maschinenbau, Jan. 
28, 1923 

Measurement of Loads on Pole-Type 
Transformers.—C. E. SCHWENGER.—In- 
formation as to the temperature of 
transformers-may be obtained in sev- 
eral ways, but the two most common 
means are the measuring of the tem- 
perature directly and the measuring of 
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the loading current and deducing from 
it the temperature. For the latter con- 
dition the characteristics of the trans- 
formers and also the duration of the 
load must be known. For the first 
method the instruments used are the 
thermometers, temperature semaphores 
and maximum thermometers, while for 
the latter indicating ammeters, curve- 


drawing ammeters and maximum- 
demand ammeters are used. The 
author considers the merits of each 


type applied to transformers in service. 
—Electrical News, Feb. 1, 1923. 


Transmission, Substations and 
Distribution 


Electric Transmission Practice in 
Europe—L. KALLIR.—In a review of 
the last ten years of Austrian and Ger- 
man transmission line and substation 
practice the most important improve- 
ments are described. Owing to the 
moderate distances, 110,000 volts will 
probably be the highest needed tension. 
The first line operating at this voltage 
has been in operation since 1912, and 
since then several others have been 
added. The very strict rules previously 
governing the erection of high-voltage 
trunk lines have been simplified, es- 
pecially in regard to crossings of high- 
ways, railroads and telephone lines. 
The satisfactory experiences gained 
with steel-aluminum cables are now a 
welcome relief in these countries since 
copper is lacking. Considerable space 
is given to the description of the differ- 
ent types of reinforced concrete poles 
used. Centrifugally cast round poles 
seem to give best service. Cap and 
Hewlett type insulator chains are in 
general use, and several companies 
plan to add metal rings to the last in- 
sulator element to give a better voltage 
distribution and to keep the are away 
from the insulator chain. A _ general 
aversion is noticeable in these countries 
for the Y-grounded systems. In many 
stations the Y-point is connected to a 
Petersen or other quenching coil. In 
all extended networks a selective pro- 
tection system is in use, such as the 
Lypro protection or the Pfannkuch sys- 
tem. The recent porcelain shortage 
prevents the general adoption of out- 





door substations, as almost all insu- 
lators are made of paper. 
technik und Maschinenbau, Jan. 1 and 


14, 1923. 
Motors and Control 


Electric Drive in Mines. GUT- 
MANN.—A paper of a generally descrip- 
tive nature, reviewing the up-to-date 
construction of electrically driven ma- 
chinery as used in mines. The article 
deals with coal drills and cutters, con- 
veyors, power shovels, mine fans, air 
compressors, pumps, small locomotives, 
winches and a large variety of mine 
hoists for direct and alternating cur- 
rent.—Elektrotechnik und Maschinen- 
bau, Jan. 1, 1923. 

Electric Elevator Inspection.—J. M. 
WALS i i 
or freight elevators may result in loss 
of life or heavy damage to property, 
and even a minor failure may cause 
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expensive interruptions of service. 
Proper inspection will detect trouble 
before it becomes serious. In this 
article the author outlines the inspec- 
tion schedule for electrically driven ele- 
vators of the type used in industrial 
plants and tells how to make the ad- 
justments that are necessary.—Indus- 
trial Engineer, February, 1923. 


Textile Mill Drive.—The textile drive 
was among the earliest applications of 
the electric motor. In this industry 
there are numerous processes involved, 
and higher efficiencies are secured by 
combinations of individual and group 
drive. Specific installations in silk and 
cotton mills are described. The broad 
field of textile printing is covered in 
a general way.—Electrical News, Jan. 
1 and 15, 1923. 

Crane Motors.—J. F. LOCHHEAD.—A 
description of the construction and 
characteristics of direct-current and 
three-phase completely inclosed motors, 
such as are used on cranes or drives, 
where water-tightness is essential. 
Outstanding features of these are two 
and one-half times starting torque and 
only 60 per cent to 65 per cent of the 
usual momentum.—Brown-Boveri Mit- 
teilungen, January, 1923. 


Units, Measurements and 
Instruments 


The Measurement of Flux Density in 
the Air Path of a Magnetic Circuit.— 
W. P. Conty.—A magnetic balance has 
been devised for the accurate measure- 
ment of the intensity of field at any 
point in the air path of a magnetic 
circuit, the instrument being sufficiently 


Aluminium 
extension 





delicate to detect differences in in- 
tensity of field amounting to one line 
per square centimeter, whereas exist- 
ing methods measure only the average 
intensity over the whole field or are 
only sensitive to differences of 150 lines 
to 200 lines per centimeter per centi- 
meter. The instrument shown in the 
accompanying illustration has been con- 
structed, based on the principal of 
balancing by a weight the force de- 
flecting a short conductor placed in a 
magnetic field. The distribution of the 
lines of force issuing from the sides of 
a bar magnet have been plotted by the 
author, who has found that the sur- 
face of the magnet is not an equipo- 
tential surface. He also proves, ex- 
perimentally, Boit-Savart’s law.—Jour- 
nal of the Institution of (British) 
Electrical Engineers, January, 1923. 





INSTRUMENT FOR MEASURING THE INTENSITY OF A MAGNETIC FIELD 





ELECTRICAL WORLD 


Heat Applications and Material 
Handling 


Gray-Iron Castings from Electric 
Furnace.—L. J. BARTON.—The author 
considers the possibility of the com- 
mercial production of plate iron cast- 
ings from electric furnaces, compares 
acid and basic practice and discusses 
the réle of heat treatment. Exhaustive 
tests carried out on the production of 
these castings have been made by him. 
As a result of these he recommends the 
procedure to follow to procure a first- 
class product.—Iron Age, Jan. 25, 1923. 


Welding Practice on the Southern 
Pacific—How electric arc and gas 
welding is extensively used in the Sac- 
ramento general shops of this railroad 
is discussed in this paper, which was 
presented before the San Francisco Sec- 
tion of the American Welding Society. 
Certain factors which determine the 
physical characteristics of a welding 
joint are enumerated, among which are 
examination of the weld by visual 
means, clipping the edges of the de- 
posited metal with a cold chisel to de- 
termine the relative adhesion of the 
deposit, pulling apart a welded sec- 
tion cut from the finished product and 
the bending and breaking test.—Rail- 
way Electrical Engineer, January, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


X-Ray Examinations of Steel Cast- 
ings —H. H. Lester.—It is now pos- 
sible to locate yy-in. flaws in steel 3 
in. thick with a thirty-minute exposure 
using commercial X-ray tubes. Cor- 



















respondingly smaller defects can be 
likewise revealed in thinner sections. A 
complete description of the apparatus 
and method of applying the X-ray ma- 
chine for this purpose is given.— 
Chemical and Metallurgical Engineer- 
ing.—Feb. 7, 1923. 


Traction 


Electric Clock System for the Berlin 
Rapid Transit Lines.—O, WILIGUT.— 
Distributed over the great number of 
stations of the elevated and subway 
lines of the Berlin rapid transit system 
are more than 500 electric clocks, which 
are controlled from one master clock. 
They are operated every thirty seconds 
with a short current impulse of chang- 
ing direction. All clocks in each of 
these lines are connected in series, op- 
erating on 60 volts. The current im- 











pulse is only 350 milliamperes and js 
supplied from two storage batteries, one 
of which is a stand-by.—Siemens Zeit. 
schrift, January, 1923. 

Advantages of Diesel Electric Loco- 
motives—L. G. COLEMAN.—There has 
been great development of Diesel en- 
gines in the last twenty-five years, but 
the author points out that only the sur- 
face of the subject has been opened up. 
He says that a modern Santa Fé type 
locomotive with fully loaded tender 
weighs approximately 283 tons. A 
Diesel electric locomotive of similar 
tractive effort can be build to weigh 
about 130 tons and will require avail- 
able at its maximum point of consump- 
tion 1,800 kw. Locomotives of this type 
provide great flexibility in design.— 
Railway Age, Jan. 20, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


The Design of Radio Towers and 
Masts.—C. F. ELWELL.—Several ex- 
amples of the variety of specifications 
employed to calculate the wind pres- 
sure on radio towers are brought out 
by the author. In building design the 
assumption that the wind pressure at 
the top is the same as at the ground 
level is not very erroneous, but in the 
case of radio masts this load is the 
chief factor to be considered. The 
author points out that on a large num- 
ber of high radio masts and _ towers 
which have been built in recent years 
there are many opportunities for plac- 
ing pressure indicators at various 
heights. The data that could be se- 
cured from this source would help toa 
great extent designers who have the 
problem of designing radio masts and 
towers.—Electrician, Jan. 26, 1923. 


Effect of Local Conditions on Radio 
Direction-Finding Installations.—R. L. 
SMITH-RosE and R. H. BARFIELD.—An 
account is given of some of the experi- 
ments carried out during the past year 
by the sub-committee of the Radio Re- 
search Board (England) on _ wireless 
direction finding. The authors sum- 
marize the work of previous investiga- 
tors along the same lines and indicate 
why further research was _ necessary. 
Various experiments are described and 
quantitative data are provided regard- 
ing the effect of metal work, coils, 
aérials, overhead wires and trees on 4 
direction-finding set in their vicinity, 
with definite figures showing the ex- 
tent in which certain kinds of errors 
are produced by mountains and build- 
ings. —Journal of the Institution of 
(British) Electrical Engineers, Janv- 
ary, 1923. 

Operation of Receiving Tubes from 
Direct Power Supply.—A. RINGEL— 
The author relates his experiences 
operating oscillators and amplifiers 
from a 240-volt direct-current line. He 
points out that direct-current lines 
have additional advantages in that n0 
external B batteries are necessary. He 
then goes on to describe practical cll 
cuits, explaining the essential methods 
involved with various systems.—Wwe 
less Age, February, 1923. 
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[When investigations which have _ been 
completed are, in the opinion of the editors, 
of wide enough interest to the fleld we 
serve, details thereof will be presented in 
other parts of this paper. Contemplated 
research or that which appears to have 
limited appeal will be only briefly reported 
in this section, but details may be had by 
communicating with the investigator or 
institution named in the report. Readers 
are referred to the department “Digest of 
Electrical Literature” for investigations re- 
ported in other journals. The news and 
engineering sections should also be followed 
for research reported before technical 
societies. ] 





Research Completed 





Carrier-Current Broadcasting 


Broadcasting over 2,300-volt, three-phase, 
and 115-volt lines has been accomplished 
in Lakewood, Ohio. A 50-watt transmitter 
was employed, which operated through 
protective-tuning condensers into the 2,300- 
volt, three-phase lines. The receiving ap- 
paratus consisted of an inductively coupled 
cireuit tuner, a vacuum-tube detector and 


a two-stage audio-frequency amplifier. The 
circuit was maintained in the non-regen- 
erative condition. The 3,800-m. wWwave- 


length tests were the most satisfactory. 
Careful comparison was made between re- 
ception over the 115-volt lines and from 
an antenna. With 3,800 m. good reception 
was obtained over the former and only 
the faintest on the latter. Throughout the 
experiments no changes were made or 
required in the transmission system.— 
R. D. Duncan, Jr., North American Com- 
pany, New York. 


Concrete, Effect of Calcium Chloride in 


The studies on the different methods of 
proportioning concrete mixtures carried out 
in co-operation with the American Society 
for Testing Materials have been completed, 
and the use of certain admixtures for 
accelerating the early hardening of con- 
crete has been studied. It has been found 
possible by the addition of small percent- 
ages of calcium chloride to increase the 
early strengths of concrete to such an 
extent that forms can be removed at least 
twenty-four hours sooner than would other- 
wise have been possible. This has been 
applied on the Queemston-Chippawa de- 
velopment and enabled maximum produc- 
tion to be obtained from the canal-Jining 
plants during the fall and winter months.— 
Hudro-Electric Power Comnvission of 
Ontario, Toronto. 


Lamps, Best Efficiency at Given Price and 
Cost of Power 


A study of the economics of lamp oper- 
ation under present conditions has been 
made. Calculations of the cost of lighting 
for different rates of power and prices of 
lamps indicated that, aithough the solution 
of the problem of the most economical 
efficiency is too complicated for general 
application throughout the province, a 
Satisfactory compromise can be made. The 
adoption of efficiencies to preduce an aver- 
age life of 1,500 hours was decided upon as 
the most suitable for general use on Hydro 
Systems.—Hydro-Electric Power Commis- 
ston of Ontario, Toronto. 


Pressures, Mechanical, Piezo-Electric 
Measurement of 


A number of circular quartz plates are 
cut from a quartz crystal so that an elec- 
tric axis is perpendicular to the plane sur- 
face of the plates. These platés are 
Stacked up condenser-fashion with sheet- 
metal electrodes. Electrodes collecting 
charges of like sign are connected to a 
epamon terminal. The two terminals are 
Sectricaily connected to a ballistic galvan- 


ow The stack of plates is subjected 
of the pressure to be measured by means 
di ‘ piston which exerts a force perpen- 
teula the plane faces of the plates. 


= 
[ PRINTED IN THE THIRD ISSUE OF EACH MONTH ] 


When a charge is 


applied, 
liberated by the plates which flows through 


pressure is 


the galvanometer, causing a_ deflection. 
The galvanometer deflection is  photo- 
graphed on a rapidly moving film, The 
pressure-time curve is the differential of 
the recorded defiection-time curve multi 
plied by the proper constant. It has been 
found that the amount of charge liberated 
by the quartz plates is proportional to the 
pressure applied, for pressures up to 50,000 
lb. per square inch.—J. C. Karcher, Bureau 
of Standards, Washington, D. C. 

{This principle has been utilized in 
several gages for pressure measurements in 
guns, and the results found to be in entire 
accord with the same pressures determined 
by other means.—EDITOoR. ] 





Radio Communication in Mines 


Tests conducted at the experimental coal 
mine of the Bureau of Mines at Bruceton, 
Pa., hold out the hope that wireless waves 
may be used in the future as a means of 
effective communication between rescuers 
on the surface and miners entombed in 
mines. Signals were heard distinctly 
through 50 ft. of coal strata, although the 
audibility fell off rapidly as this distance 
was increased. The absorption or loss of 
intensity with distance is very great for 
the short wave lengths used in these tests. 
Longer waves are known to suffer less 


absorption and may possibly be found 
practically effective under certain condi- 
tions.—United States Bureau of Mines, 


Washington, D. C. 


Reactors, Current-Limiting 


Tests to destruction have been made on 


large reactors with a 27,000-kva. special 
alternator, to ascertain the mechanical 
stresses which such reactors should be 


able to withstand. Tests have also been 
made on the effect of shunting the reactors 
with carborundum resistors. It seems 
that the resistors damp out oscillations 
and clear the system of disturbances which 
might otherwise build up very high volt- 
ages.—A. I. E. E. Sub-Committee on Cur- 
rent-Limiting Reactors. 


Sphere Gap for 1,000,000 Volts 


Hollow spheres, 100 cm. in diameter and 
about 9 mm. thick, have been cast of 
special bronze and carefully turned to 
size. One sphere is attached to the top 
of the condenser bushing terminal of the 
million-volt transformer ; the other’ is 
suspended vertically over it on an insulat- 


ing shaft terminating in a metal rack. 
An electric motor, operated from the 
switchroom, is geared to this rack. Zero 


setting is accomplished electrically, and 


the motor is stopped instantly when the 
upper sphere touches the lower one.— 
J. F. Peters and D. F. Miner, Westing- 


house Electric & Manufacturing Company, 
East Pittsburgh, Pa. 





In Progress or Proposed 


ee 





Cable Operation 


Committee program: Automatic selective 
protection for underground distribution, 
both alternating current and direct cur- 
rent: Enlarge upon principles set forth in 
the American electrolysis committee’s re- 
port so that they can be applied and 
digested by the cable using companies; 
continue record of burnouts and failures; 
investigate methods of measuring sheath 
current to ground. Temperature survey 
methods: Permissible short-time excessive 
overloads without causing damage _ to 
cables. Heat radiation from conduits: 
Cases of excessive heacing and how cured; 
spacing between adjacent conduits; best 
arrangement and maximum nungber of 
ducts in a bank; advisability of reducing 
heating in large banks’ by increasing 
copper. Use of kenotron in testing cable: 
(1) High-voltage tests, ie., breaking-down 
faults; (2) routine insulation tests. Ex- 
pansion of cables.—Underground Systems 
Comiunittee of the N. E. L. A. 
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Circuit-Breakers, Oil, Duty Cycle of 


In view of the lack of agreement among 
the various organizations interested in the 
matter of duty cycle, it is proposed to 
begin work on the guidance of member 
companies contemplating oil-circuit-breaker 
tests, specifying the data which are neces- 
sary to certify or amplify the correctness 
of the present definition of interrupting 
capacity. It is believed that such a course 
will eliminate to a large extent duplication 
in tests and will also serve to remove 
elements of doubt as io the efficacy of 
the tests.—A. I. E. E. Sub-Committee on 
Circuit Breakers and Switches. 


Condensers, Dielectric Losses in 


A comparative study is being made of 
the methods used in measuring dielectric 
loss in condensers, especially those having 
a large value of capacitance. An air 
condenser is available with a capacitance 


0.1 mf. which will withstand 3,000 volts 
without corona. By means of bridge 
methods the losses in other condensers 
may be compared with this condenser, 


which has a negligible loss. Other methods 
of measuring dielectric loss will also be 
investigated, particularly the electro-dyna- 
mometer method and the electrostatic watt- 
meter method.—Bureau of Standards, 
Washington, D. C. 

(This investigation will be of considerable 
importance for the measurement of dielec- 
tric loss in power cables, in which this loss 
often limits the current rating.—EDbpIrTor. ] 





Grounding of Transmission Systems 


A questionnaire was sent out, and the 
replies from thirty-one companies indicate 


a very wide divergence in practice. Some 
systems, including many miles of line at 


very high voltages, are apparently oper- 
ating successfully ungrounded, although the 
trend is strongly toward a dead-grounded 
neutral for’ systems operating at 66,000 
volts or above. For systems operated at 
lower voltages resistances of widely vary- 
ing ohmic magnitude are used. Practice 
with reference to switching, type of ground 
used and other protective devices is also 
very divergent, and some unique schemes 
have come to the committee’s notice. 
A. I. BE. E. Sub-Committee on Grounding. 








Suggestions for Research 





Cebles, High-Tension, Dielectric Strength 
Test 


The standards of the Institute cover 
only the maximum length of the sample and 
the limiting temperatures. The rules also 
specify the test voltage to be applied to full 
reels of varnished-cambric and impregnated- 
paper cables at the factory, but not the ratio 
between the dielectric strength and the high 
voltage applied to full reels. If the standards 
of the Institute should help to determine 


whether or not the cable is satisfactory 
for the proposed working voltage, then 
the rules should include a_e dielectric 


stréngth test so as to insure that the 
cable has a proper factor of assurance.— 
A. I. BE. E. Cable Research Committee. 


Corona Loss Below the Visual Voltage 


Peek’s well-known quadrature law for 
the corona less, (ey — e)?, holds true above 
the visual critical voltage e Between ey 
and the lower disruptive critical voltage, ¢9, 
the corona loss is erratic and depends upon 
the surface condition of the wire. It hap- 
pens, however, that in many cases on actual 
transmission lines it is of importance to 
know the loss to be expected in this erratic 
region, for which we have no formulas. The 
most economical amount of copper or 
aluminum to be put in the line is sometimes 
determined by the loss at voltages below ep, 
An extensive investigation in the range be- 
tween ¢, and e, is desired, under the actual 
atmospheric and wire surface conditions 
met with on long transmission lines.—(See 
tial E. E. Transactions, 1918, Vol. 37, page 


Furnace, Electric, Non-Oxidizing 
It is exceedingly difficult to have any- 


thing but a somewhat oxidizing atmos- 
phere in the electric furnace chamber. 
This makes some process’ applications 


difficult, as, for example, 
nealing of steel. For such applications 
the development of a furnace with non- 
oxidizing atmosphere is highly desirable.— 
J. L. McK. Yardley, Pittsburgh, Pa. 
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Court Defines Wholesalers 


Co-operative or Mutual Associations, 
Although Buying in Wholesale 
Quantities, Are Retailers 


HE United States Circuit Court of 

Appeals, Second District, in a deci- 
sion written by Judge H. W. Rogers 
and handed down this week in the case 
of the Mennen Company against the 
Federal Trade Commission, upset the 
ruling of the latter and elucidated many 
points under the Federal Trade Com- 
mission act as well as under the Clayton 
act. The right of a manufacturer to 
classify buyers was upheld, the court 
decreeing: “If real competition is to 
continue, the right of the individual to 
exercise reasonable discretion in respect 
of his own business methods must be 
preserved.” 

The court states that “the Mennen 
Company, acting independently, has un- 
dertaken to sell its own products in the 
ordinary course, without deception, mis- 
representation or oppression, and at fair 
prices, to purchasers willing to take 
them upon terms openly announced. 

The company is engaged in an 
entirely private business, and it has a 
right freely to exercise its own inde- 
pendent discretion as to whether it will 
sell to wholesalers only or whether it 
will sell to both wholesalers and re- 
tailers, and if it decides to sell to both, 
it has a right to determine whether 
or not it will sell to the retailers on 
the same terms it sells to the whole- 
salers. ‘ 

“It did not discriminate as between 
retailers, but sold to all retailers on one 
and the same scale of prices; and it did 
not discriminate as between whole- 
salers, but sold to all wholesalers on 
one and the same scale of prices. 


MUTUAL CORPORATIONS RETAILERS 


“In conclusion,” says the decision, 
“it ought perhaps to be said that we 
have not been unmindful of the fact 
that the Mennen Company, in classify- 
ing purchasers into two groups, those 
of wholesalers and retailers, placed in 
the group of retailers a class of mutual 
or co-operative corporations which 
purchased in large quantities the Men- 
nen products. These mutual or co- 
operative corporations, it is admitted, 
consist solely of the retailers in the 
same line of trade, the stock being held 
exclusively by retailers. 

“The fact that these individuals, ad- 
mitted by the counsel for the Federal 
Trade Commission to be retailers, see 
fit for their own convenience to organize 
themselves into a corporation which 
they constitute their agent for purchas- 


ing purposes does not change their 
character or the character of their pur- 
chases and convert them into whole- 
salers.” 

The Circuit Court of Appeals, in the 
course of its opinion, discusses the 
Clayton act and also the Federal Trade 
Commission act and lays down a broad 
interpretation of these acts contrary to 
that heretofore adopted by the Federal 
Trade Commission. It concludes with 
the statement that “The Mennen Com- 
pany is not shown to have practiced un- 
fair methods of competition in com- 
merce.” The important bearing of this 
decision on the legal aspect of trade 
associations is obvious. 


Langmuir Talks on Increasing 
Electron Emission 


Recent discoveries in electron emis- 
sion and current control were related 
by Dr. Irving Langmuir before the 
Schenectady Section of the A. I. E. E. 
on March 16. He referred particularly 
to the increased electron emission ob- 
tained with new cathode materials, that 
of thoriated tungsten at 1,500 deg. ab- 
solute being 130,000 times that for 
ordinary tungsten. Other materials 
have even greater emissions. If very 
high voltages are applied to the anode, 
Dr. Langmuir declared, it is possible 
to pull electrons out of even cold 
cathodes, but they come from minute 
areas. Attention was also called to the 
effeet of alkali vapors in vacuum tubes, 
it being pointed out that cesium vapor 
will give an electron emission equiva- 
lent to 0.3 amp. per square centimeter 
of filament surface at temperatures be- 
low a visible red heat. 





Hoover for Interstate Power 
Treaty for Northeast 


The next step toward the realiza- 
tion of the superpower plan in the 
Northeast, George Otis Smith an- 
nounced at Washington on March 10, 
will be a conference between members 
of the superpower advisory board and 
representatives of the eleven state com- 
missions having jurisdiction over pub- 
lic utility matters in that region. Com- 
merce Secretary Hoover believes the 
most workable scheme to insure the co- 
ordination of these regulating bodies 
would be the drafting of an interstate 
treaty along the lines of the Colorado 
River compact. 

An early effort will be made to have 
a legal study undertaken of the existing 
state statutes or -regulations which 
would interfere with the superpower 


project. 
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Pinchot Pleads with Smith 


Pennsylvania Governor Asks New York 
Executive to Discontinue Fight 
on Federal Power Board 


LETTER sent by Governor Pinchot 
of Pennsylvania to Governor Smith 
of New York just after the message of 
the latter to the New York Legisla- 
ture advocating state ownership, de- 
velopment and limitation of water 
powers asks Governor Smith to with- 
draw the suit now before the United 
States Supreme Court which seeks to 
annul the federal water-power law 
and to give each state the right to 
control the water power generated 
within its own boundaries. 
Pennsylvania and New York should 
co-operate, Governor Pinchot writes in 
telling Governor Smith that he will re- 
gard with deep concern any movement 
to separate their mutual interests. 
Governor Pinchot holds that in ex- 
change for power generated at Niagara 
Falls and along the St. Lawrence River, 
part of which could be diverted into 
northern and western Pennsylvania, 
that state could give to New York a 
percentage of the fuel power derived 
from its mines. 


NATION-WIDE SYSTEM Must CoME 


“After eighteen years of study and 
work upon this problem,” Governor 
Pinchot says, “I have come confidently 
to expect the growth of a nation-wide 
interlocking power system. No small 
part of this future power development, 
especially water-power development, 
will, I believe, be made by state or 
municipal enterprise—some, perhaps, 
by national or even international under- 
takings. 

“By proceeding under the federal 
water-power act and by accepting the 
preference it gives to state enterprise 
over private enterprise, New York can 
initiate the new policy under the most 
favorable circumstances and without 
the delay inseparable from litigation 
and can do so without jeopardizing the 
interests of other states. For it is true 
that by this statute, and by it alone, 
the rights of the people of all the states 
in water power are now safeguarded. If 
the State of New York should attempt, 
and unhappily succeed, in overthrowing 
it while safeguarding the rights of het 
own people, she would thereby strike 
down the people’s rights in forty-seven 
other states which are not ready to ul 
dertake a state ownership policy at this 
time.” 

Governor Smith’s answer had not 
been given out when the ELECTRICAL 
WORLD went to press. 
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Topics at Oklahoma City 


Company Policies and Rates, Commis- 
sion Control and Public Relations 
Discussed by Utility Men 


SSERTING that the three essentials 
Av a successful public utility are 
an efficient and sufficient plant, intel- 
ligent supervision and organization and 
a form of rate that will distribute the 
costs of service equitably among all 
classes of customers, F. C. Hamilton, 
consulting engineer of the Cities Service 
Company, speaking before the fifth an- 
nual convention of the Oklahoma Util- 
ities Association, held at Oklahoma City 
on Monday to Wednesday of this week, 
dwelt on the necessity for a proper 
rate form if these essentials are to be 
realized. 

Mr. Hamilton advocated a three-part 
rate in which a fixed or readiness-to- 
serve charge, a demand charge and an 
energy rate are contained and asserted 
that one reason why the gas utilities, 
in spite of their advantage in number 
of consumers, have lagged behind the 
electric utilities is the fact that flat 
meter charges in place of rate forms 
that take into consideration the load 
factor and characteristics of the cus- 
tomer’s demand have been employed 
ever since the inception of the gas busi- 
ness, while the electric utilities have 
utilized forms of rates that have taken 
these things into consideration and thus 
have encouraged rather than discour- 
aged utilization of their service. He 
said that the flat meter rate penalizes 
the best users of service and, regardless 
of the specific value of the rate, will 
not build up a profitable business. 


POWERS OF COMMISSIONS 


In discussing the subject “Is Any- 
thing Ultra Vires in Utility Regula- 
tion?” E. F. McKay of the Oklahoma 
Corporation Commission called atten- 
tion to the fact that utility powers are 
exclusive and not inclusive, since these 
powers are fixed by law and any case 
with which the commission is allowed 
to deal must possess a definite interest 
for the public. Commissions, he 
pointed out, have no arbitrary powers. 

Martin J. Insull, in discussing “The 
Publie’s Interest in the Public Utilities,” 
said that without disparagement of the 
technical and operating forces in the 
utility field the two big problems in 
that field are public relations and 
financing. Confidence in utilities on the 
part of the public is necessary, he con- 
tinued, before financing can be carried 
on and the technical and operating 
talent have full play in establishing the 
Service the public wants and is en- 
titled to, 

Charles B. Scott enumerated the ben- 
efits of accident prevention work in 
utility organizations as the establish- 
ment of public confidence, the building 
Up of a proper relation between the 
‘ompany and its employees and the 
Promotion of the most efficient oper- 
ation, He asserted that the utilities in 
any community should not only partici- 
Pate but take the initiative in commu- 


ELECTRICAL WORLD 


nity safety efforts. The first essential 
in making safety work a success is in- 
terest on the part of the company man- 
agement, the second interest by the 
supervisory forces and the third a defi- 
nite plan and organization. 

Labert St. Clair, the director of the 
advertising section of the American 
Electric Railway Association, told of the 
sympathy and human understanding 
that lie at the bottom of successful 
public relations work. 

On Tuesday afternoon the Electric 
Light. Division of the association lis- 
tened to a discussion of how to prevent 
theft of electricity. The strengthening 
of the present Oklahoma law on this 
matter and the use of conduit entrances 
were favored. W. D. Riggs of Oklahoma 
City, who led the discussion, made a 
plea for the careful treatment and in- 
stallation of meters, styling the elec- 
tric meter the utility’s cash register. 

O. B. Seyster of Bartlesville, speak- 
ing on “Building Good Will,” expressed 
dislike for the term “public good will” 
and suggested the term “customer good 
will.” Educational work he held to be 
threefold—the education of employees, 
of the adult consumer and of the 
future consumer, now in the schools. 

Gen. George H. Harries in an ad- 
dress on Wednesday expressed the be- 
lief that the period of ill-considered 
utility regulation is past and that regu- 
latory commissions are now on the same 
plane as courts of justice and realize 
their obligation to see that both the 
public and the utilities receive just 
treatment. 

The retiring officers were re-elected 
for the coming year as follows: Presi- 
dent, Fred W. Insull; first vice-presi- 
dent, Sherman Mooter; second vice- 
president, J. C. Chestnut; treasurer, 
William Mee. O. D. Hall, who has been 
acting secretary, was chosen manager. 
C. L. Proctor of Joplin, Mo., was made 
chairman of the Electric Light Division 
of the association. 


Joint O. U. A. Session With 
Southwestern N. E. L. A. 


That constitutions and laws are mere 
scraps of paper unless they exist in the 
hearts and minds of the people was the 
assertion of John W. Gleed, general at- 
torney of the Southwestern Bell Tele- 
phone Company, in his discussion of 
public relations before the opening ses- 
sion of the Southwestern Geographic 
Division of the National Electric Light 
Association, which was a joint session 
with the Oklahoma Utilities Associa- 
tion, at Oklahoma City on Wednesday. 
Mr. Gleed told the delegates that utility 
owners and stockholders are vastly out- 
numbered and that in theory all sorts 
of dire things can come of regulation, 
since all utility matters, including the 
fate of regulatory commissions, are in 
the hands of the public. In the end the 
public will get about what is demanded 
as the result of its moral and intel- 
lectual level. 

Henry S. Ives of the Casualty In- 
formation Clearing House of Chicago, 
in an address on “State Ownership and 
Operation of Insurance,” made a plea 
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for a stronger stand against state 
socialism and the building up of condi- 
tions under which individual initiative 
will be encouraged, declaring that he 
did not understand the term “satura- 
tion” as applied to the use of electrical 
energy and could see no likelihood 
of the result ordinarily understood by 
the term. 

M. H. Aylesworth, executive manager 
of the National Electric Light Associa- 
tion, called attention to the growth of 
customer ownership and the growth of 
the utility business. Though it is not 
possible now, Mr. Aylesworth expressed 
the belief that eventually the farmer 
must be served by the central station. 

The N. E. L. A. geographic division 
convention continued until Friday. 





Illinois Operators Discuss 
Educational Courses 


The establishment of public utility 
courses in universities, to be patterned 
after the present courses in economics 
and business, received great attention 
at the third joint convention of the IIli- 
nois Utilities Association, held at the 
Hotel Sherman, Chicago, on Wednes- 
day and Thursday of this week. Prof. 
Charles M. Thompson of the University 
of Illinois declared that the main out- 
lines of such a course would be ready 
for next year’s classes. He called this 
course descriptive engineering, a term 
which, while including the funda- 
mentals of utility regulation, would 
give students a better appreciation of 
utility problems. Prof. Ralph E. 
Heilman, Northwestern University, 
added that such courses would afford 
utility companies the means of combat- 
ing public prejudice through a loyal 
and aggressive personnel. 

Britton I. Budd, president Public 
Service Company of Northern Illinois, 
insisted that the whole matter was 
“up to” the utilities, which should so 
handle the graduates they now employ 
that coming graduates would want to 
join their organizations. The move- 
ment was viewed with favor by Martin 
J. Insull, John F. Gilchrist, W. H. Saw- 
yer and B. J. Denham. 

On Wednesday afternoon H. E. 
Wulfing, Commonwealth Edison Com- 
pany, spoke on the remote-controlled 
automatic substations installed in Chi- 
cago at an average cost of $2,160 for 
pilot-wire control. By means of two- 
line relays operating in synchronism 
through rotating wiping arms con- 
nected to twenty-five contacts all sta- 
tion operations can be controlled by the 
station dispatcher. 

F. E. Goodnow, Public Service Com- 
pany of Northern Illinois, presented a 
paper on the automatic feeder substa- 
tions at Lemont and Barrington, the 
first of which has been in operation 
since Dec. 8, 1920, without any serious 
interruption of service. 

The Thursday sessions were devoted 
to commercial problems with a sym- 
posium including talks on selling do- 
mestic appliances by R. S. Bell, on 
electric cooking by A. M. Lloyd and 
on convenience outlets and electrical 
homes by J. J. Kirk. 
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To Finish Holtwood Plant 


Two 20,000-Hp. Turbines to Be Added 
by Pennsylvania Water & Power 
on Susquehanna 


OMPLETION of the Holtwood 

power station of the Pennsylvania 
Water & Power Company, on the Sus- 
quehanna River, is finally to be 
brought about, after almost ten years’ 
delay caused by the war. A contract 
has been given the I. P. Morris Depart- 
ment of the William Cramp & Sons’ 
Ship & Engine Building Company for 
the remaining hydraulic machinery 
needed, principally consisting of two 
20,000-hp. Francis turbines of the I. P. 
Morris design. 

The addition of this equipment will 
bring the station rating up from 110,- 
000 hp. to 150,000 hp., for which it was 
originally planned. The present hy- 
draulic equipment consists of eight tur- 
bines, all of I. P. Morris design 
and construction. The two new wheels 
will not only be much larger and more 
powerful than any of the older ones, 
but the delay has enabled the Cramp 
company to embody in them a number 
of improvements evolved since the 
original installation was. made, in the 
design of draft tubes and so forth. All 
accessories are of I. P. Morris design 
and construction throughout. 

The Holtwood station operates on an 
average effective head of 54 ft., the con- 
crete dam being 55 ft. in height and 
half a mile long. The present battery 
of generators is of the three-phase, 25- 
cycle type, with 11,000 voltage at the 
generator terminals. This is stepped 
up by transformers to 70,000 volts for 
the long-distance transmission lines. 

During the war the Pennsylvania 
Water & Power Company installed 
electric furnaces at the Holtwood 
station and produced a large amount 
of ferro-silicon and other alloys for 
military purposes. This plant, however, 
was discontinued soon after the ar- 
mistice, and the company has no 
present intention of going outside its 
original field—the supply of electric 
light and power to the cities of its 
territory. 





Penn Central’s New Plant 
at Saxton 


Rapid increase of land has led the 
Penn Central Power Company of Al- 
toona, Pa., which serves an area of 350 
square miles with energy for coal mines 
and other industries, street railways and 
domestic lighting, to begin the erection 
of a plant at Saxton, Pa., close to coal 
mines, which will have an ultimate 
rating of 80,000 kva. The initial in- 
stallation in the new plant will consist 
of two 12,500-kva. Westinghouse tur- 
bine-generators, three-phase, 80 per 
cent power factor, operating at 60 
cycles and 13,200 volts. These turbines 
will operate under a steam pressure of 
250 lb. and 200 deg. superheat. Excita- 
tion v.ill be supplied from directly con- 
nected exciters rated at 75 kw., 250 
volts, and there will be a 150-kw., 
1,200-r.p.m. turbine-driven exciter for a 
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spare. The turbine generators will have 
17,500 sq.ft. of condensers. The boiler 
equipment will consist of four 1,100-hp. 
Babcock & Wilcox Stirling type units, 
equipped with eleven retort stokers 
made by the Taylor Stoker Company. 

Four high-tension circuits will leave 
the plant at the present time. There 
will be two circuits carried on a steel 
tower from Saxton to Summit, a dis- 
tance of 25 miles. These circuits will 
have No. 4/0 copper conductors. There 
will also be two circuits carried on a 
steel tower from Saxton to Lewiston, 
a distance of 53 miles, the conductors 
being of 250,000-circ.mil copper.  Al- 
though these lines will operate for the 
present at 45,000 volts, they will be 
designed for 110,000-volt operation. 
There will also be two 13,200-volt feed- 
ers for supplying power in the vicinity 
of the plant. 

> —_—_. 


Plan Intercompany Plant 


Steam Station at Fall River Projected 
to Meet Needs of Three New 
England Companies 


LANS are maturing for the con- 
struction of a large steam gener- 
ating plant at. Fall River, Mass., to 
meet the requirements of increasing 
loads on the systems of the Fall River 
Electric Light Company, the Edison 
Electric Illuminating Company of 
Brockton, Mass., and the Blackstone 
Valley Gas & Electric Company, Paw- 
tucket, R. I. It is proposed to erect 
the station in the vicinity of the present 
generating plant of the Fall River 
company on Mount Hope Bay, with 
ample facilities for condensing water 
and fuel supply, both oil and pulver- 
ized coal being under consideration. The 
estimated cost of the initial develop- 
ment, which would involve the instal- 
lation of one 30,000-kw. unit at Fall 
River and the construction of high- 
tension steel-tower lines totaling 25 
miles in length between Fall River and 
Pawtucket and Fall River and Brock- 
ton, is about $5,000,000. The prelimi- 
nary investigation, which has been 
under way for the past two years, has 
been handled by Stone & Webster, Inc., 
Boston, managers of the Blackstone 
Valley and Brockton companies. Over a 
term of years the plant at Fall River 
would probably be enlarged to 150,000 
kw. or over. The interconnection of the 
three systems would result in marked 
economies in fuel and labor costs and 
enable full advantage to be taken of 
diversity factors and reserve capacities. 
It is proposed to organize the Mon- 
taup .Electric Light Company, to be 
owned by the three utilities named, in 
order to build and operate the plant 
and lines concerned. The Mas- 
sachusetts Gas & Electric Association 
recently filed a bill in the State Senate 
at Boston authorizing the ownership of 
electric company securities by other 
companies under the supervision of the 
Massachusetts Department of Public 
Utilities. The commission is in favor 
of the bill, and there was no opposition 
to the plan at a hearing last week be- 
fore the committee on power and light. 
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Power on the Farm 


Committee on Electricity in Agricul. 
ture Organized to Get Data and 
Conduct Research 


COMMITTEE on electricity in its 

relation to agriculture was formed 
at a meeting in Chicago on Thursday 
of last week at which representatives 
of the rural lines committee of the 
National Electric Light Association, the 
American Farm Bureau Federation, the 
American Society of Agricultural Engi- 
neers and the United States Depart- 
ment of Agriculture were present. The 
result of the meeting was an outline 
study of the farm power problem from 
which it is hoped a rational plan for 
the utilization of electrical energy on 
the farm will come. As a basis of future 
‘work the farm power committee of the 
United States Department of Agricul- 
ture will be asked to undertake a com- 
plete farm-power survey covering all 
types of farm power, both animal and 
mechanical. In the same investigation 
the amount of power required for the 
various farm operations will, it is hoped, 
be analyzed and the whole worked into 
such form as will make it most useful 
in the study of the relation of elec- 
tricity to agricultural work. 

The N. E. L. A. will be requested to 
undertake this from the central-station 
angle, while similar data will be ob- 
tained from the individual plant field. 
Among other things in this analysis, 
the extent of rural lines, number of 
consumers on such lines, energy used, 
farm operations which make use of 
electrical energy and the present cost 
of the service to the farmer will be 
ascertained. 

An outline of the investigations to be 
carried on under the supervision of the 
committee, which was organized with 
J. C. Coverdale, executive secretary of 
the American Farm Bureau Federation, 
as chairman and G. C. Neff, chairman 
of the rural lines committee of the 
N. E. L. A., as secretary, is as follows: 
(a) Farm-power survey; (b) survey of 
central-station and isolated-plant serv- 
ice to the farmer; (c) survey of agri- 
cultural uses of electricity in foreign 
countries, and (d) experimental and 
research work on the uses of electricity 
in agriculture. 


N. E. L. A. Retires Its Over- 
head Lines Specifications 


Formal action has been taken by 
the overhead systems committee of 
the National Electric Light Association 
to withdraw the standards and specifica- 
tions for materials and methods of con- 
struction for overhead lines that have 
been generally know as the “1914 specl- 
fications,” these specifications having 
been superseded in fact by later speci 
fications or rules, notably the National 
Electrical Safety Code, which is now an 
American engineering standard. The 
overhead systems committee has passed 
resolutions of withdrawal which have 
been approved by the executive com 
mittee of the National Technical See 
tion of the N. E. L. A. 
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Further Growth in Georgia 


New Development Program Will Cost 
Eleven and a Half Millions More— 
Unfailing Power Sure 


SSURANCE that north Georgia is 
ee have dependable hydro-electric 
power in such abundance that any com- 
munity on the lines of the company can 
guarantee to prospective industries an 
ample supply is contained in an an- 
nouncement just made by the Georgia 
Railway & Power Company, of which 
P. S. Arkwright is president, of a de- 
velopment program totaling $11,568,000 
in addition to the program of $6,500,000 
already announced for 1923. (See 
ELECTRICAL WORLD, Jan. 27, page 234.) 
The new program, on which work is an- 
nounced to begin within a few weeks, 
will make the deliverable output of the 
company two and a third times the pres- 
ent capacity. Provision is made, among 
other items, for four new water-power 
plants. The developments to be made 
during the years 1923 to 1926, inclusive, 
bring the total cost of the company’s 
announced program for enlargements 
and improvements of service to more 
than $18,000,000. The deliverable out- 
put of the company will be increased 
from 272,000,000 kw.-hr. to 635,000,000 
kw.-hr. per year. 


Work TO BE STARTED THIS SUMMER 


Construction will be started on the 
first two of the four new power plants 
this summer and carried along at the 
same time with the work in progress 
on the Tugaloo and the Mathis-Tallulah 
water-power plants. These two new 
plants will be at points yet to be deter- 
mined on either the Tallulah or Tugaloo 
River. Of the two other power plants 
to be erected, one will be at the Burton 
dam, the largest storage reservoir of 
the company, and the other (the Seed 
development) on the Tallulah River 
between the Burton and the Lake- 
mont or Mathis dams. The Seed de- 
velopment is to be finished in 1925 and 
the Burton development in 1926. Coin- 
cident with the construction of the new 
power plants necessary transmission 
lines, substations, etc., will be built in 
order that the energy may be ready for 
delivery at the earliest possible moment. 
Transformer stations are to be erected 
at Lafayette, Chickamauga, Marietta 
and Summerville, and extensive im- 
provements are to be made on the But- 
ler and Davis Street steam stations in 
Atlanta in addition to those already an- 
nounced, in order that the company may 
always have ample steam reserves. 


WATER TO BE USED Six TIMES 


Water of the Tallulah and Tugaloo 
Rivers will be used six or more times to 
Senerate power under the proposed de- 
Vvelopments—first at the Burton power 
Plant, then in the lake to be created 
by the Seed development, on through 
the Seed power plant, the Mathis Lake 
and power plant, the Tallulah lake and 
Power plant, the Tugaloo lake and 
Power plant, and also the two other 
Power plants at locations not yet de- 
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cided upon. Not later than by the end 
of 1926, according to the official an- 
nouncement, power from seven water 
power plants will be actually in use, all 
of it controlled through the great con- 
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trol switching station to be erected at 
Tallulah this year, which will make it 
possible to switch power from any of 
the seven stations on to any of the 
transmission lines whenever desired. 





Hydro-Electric Growth on Pacific Coast 


Pit River Power House No. 3 to Be Started in Thirty Days with 
Capacity of 81,000 Kva.—New 22,000-Kw. Unit for Caribou— 
Seattle to Build 100-Mile, 165-Kv. Line 


ONSTRUCTION of Pit River plant 

No. 3; the second of a chain of 
power houses which will ultimately de- 
velop more than 600,000 hp. from the 
waters of the Pit River in northern 
Calitornia, will start within the next 
thirty days, according to an announce- 
ment made by John A. Britton vice- 
president and general manager of the 
Pacific Gas & Electric Company. The 
plant will have a capacity of three 27,- 
000-kva. units and will be completed 
by the fall of 1925. The development 
will involve the expenditure of approxi- 
mately $17,000,000. Pit River No. 3 
will be about 12 miles below Pit River 
No. 1. The installation will involve 
the construction of a diversion dam 125 
ft. high at a point 24 miles below Peck’s 
Bridge on the highway between Burney 
and Bartle. From this point a tunnel 
approximately 22,000 ft. in length, hav- 
ing a capacity of 3,000 cu.ft. per second, 
will carry the water to a point above 
the site of the power house. The plant 
will operate under a static head of 
313 ft. 

The initial step in the development 
will be the construction of an exten- 
sion of the Pit River Railroad. The 
line will branch off at Cayton Valley 
and will follow the river in a south- 
westerly direction, a distance of 5 miles 
to the dam site. The road will then 
extend 5 miles further to the site of 
the power house. A gravity road will 
lower the material to the construction 
camp at the dam site before work on 
the permanent dam is started. A tem- 
porary diversion dam and tunnel will 
be constructed in order to facilitate 
construction work. The driving of the 
4-mile tunnel will start immediately. 
The installation will also require the 
construction of 8 miles or more of 
double-circuit 220-kv. transmission line 
from Pit River No. 3 to the main trans- 
mission system. 

In connection with the announcement 
relative to this latest step in hydro- 
electric development Vice-president Brit- 
ton said: “The company on its elec- 
tric service side is growing at a rate 
of 20,000 kw. to 25,000 kw. of peak load 
a year. Our engineers calculate that 
demands for electrical energy increase 
at the rate of 74 per cent per annum, 
or an increase in kilowatt-hour require- 
ments of 120,000,000 kw.-hr. a year. It 
was a pleasure to record the opening 
of Pit River No. 1 last fall; but this, 
despite the fact that it may be expected 
to contribute nearly 1,000,000 kw.-hr. 
a day to our electric distributing sys- 
tem, did little more than fill the gap 


between supply and demand that had 
been occasioned by a slackening in 
construction work during the war pe- 
riod itself. We expect to complete Pit 
River No. 3 by the fall of 1925, by 
which time, according to our calcula- 
tions, the demands made upon us for 
electrical energy will have increased 
between 350,000,000 kw-hr. and 4v0,- 
000,000 kw.-hr.” 


EXPANSION AT CARIBOU 


Plans for the immediate installation 
of a third unit of 22,000 kw. capacity 
in the Caribou plant on the North Fork 
of the Feather River have been an- 
nounced by J. B. Black, general man- 
ager of the Great Western Power Com- 
pany of California. This addition to 
the generating capacity of the company 
will entail the expenditure of approxi- 
mately $1,500,000. Surveying parties 
are already in the field and preliminary 
engineering work is under way. Bids 
for hydraulic and electrical equipment 
will be called for within the next fifteen 
to thirty days. The installation will 
include penstock, turbine, generator, ex- 
citer, transformers and other electrical 
equipment. Tunnels and transmission 
lines are already completed. 

Increased load demands consti<:ute the 
reason for the enlargement of the plant. 
At the present rate of growth the added 
power will be: required within a year, 
and it is expected that the installation 
will be completed within that time. The 
present Caribou plant was placed in 
operation in the summer of 1901. The 
equipment includes two 30,000-hp. 
double overhung impulse wheels oper- 
ating under a head of 1,080 ft. and two 
11,000-volt, 22,223-kva. generators. The 
ultimate capacity of the plant is six 
such units. 


SKAGIT. RIVER DEVELOPMENT 


Bids for the construction of a hun- 
dred miles of 165,000-volt transmission 
line and telephone line from the Gorge 
Creek plant of the Skagit River devel- 
opment to the city of Seattle will be 
called for April 13, according to C. F. 
Uhden, chief engineer of the project. 
Specifications will be completed by 
March 30. The line will bring power 
from the Gorge Creek plant, the first 
unit of Seattle’s municipal development 
program on the Skagit River, to a sub- 
station outside the city. The plant, 
which will have an initial capacity of 
34,500 kw., will be completed late in 
1923, and it is planned to have the 
transmission line ready for operation 
at the same time. 
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Large Auto-Transformers for 
Southern California Edison 


The Westinghouse Electric & Manu- 
facturing Company has just completed 
for the Southern California Edison 
Company six of the largest single- 
phase auto-transformers ever built. The 
transformers are of the water-cooled 
type and are for outdoor service in the 
Eagle Rock substation of the company, 
to form a part of the largest 220,000- 
volt power system in existence. Each 
unit is rated at 36,700 kva., 50 cycles, 
giving a bank capacity of more than 
100,000 kva., and is adapted for star- 
star connection with solidly grounded 
neutral, stepping down from 220,000 to 
150,000 line voltages. A tertiary wind- 
ing, connected in delta, is supplied for 
suppressing third harmonics in the 
voltage wave. The transformers are 
of the shell type and are designed to 
withstand without injury mechanical 
stresses due to short circuits. The 
tested efficiency was over 99 per cent. 

The new transformers are to be used 
for changing the voltage of the two 
150,000-volt lines now running between 
the Big Creek stations and the Eagle 
Rock substation to 220,000 volts. The 
Eagle Rock substation is designed for 
150,000-volt incoming transmission 
lines, and, to avoid making changes 
in the substation, the new auto-trans- 
formers will be used to step down the 
220,000 volts to 150,000 volts. The 
units are to be connected as an integral 
part of the 220,000-volt line, there being 
no circuit breakers in the high-voltage 
side. All the switching and metering 
will be done, as before, on the 150,000- 
volt side of the substation. 

In addition to being the largest auto- 
transformers ever built, these units are 





REAR VIEW OF AUTO-TRANSFORMER SHOWING 
ARRANGEMENT OF BUSHINGS 


also the largest in existence for step- 
ping down from a 220,000-volt line. An 
idea of their size will be given by the 
following figures: The tank, which has 
flat sides and half round ends, is 10 ft. 
8 in. wide and 14 ft. 3 in. long. It is 
approximately 15 ft. high; the height 
from the ground to the tip of the 
condenser bushings is about 27 ft. 
Ten thousand pounds of copper and 
about 45,000 Ib. of iron laminations were 
required for each transformer. Over 
a quarter mile of copper tubing was re- 
quired for the coils, and at normal rat- 
ing 75 gal. of water per minute must 
be circulated through them. The total 
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weight of the complete transformer is 
over 90 tons, 9,050 gal. of oil being re- 
quired for each tank. 





Prizes Offered for Letters on 
Customer Ownership 


Financial and business publications 
generally, as well as a large number of 
national magazines of general circula- 
tion, are showing great interest in the 
growth of the movement for customer 
ownership of securities. Among these 
financial publications is Forbes’ Maga- 
zine, which has offered $1,000 in prizes 
for the best letters replying to the 
question: “What are the benefits of 
customer ownership of public utilities ?” 
This is an attempt to get the customer- 
owners’ side of the new relationship be- 
tween producer and consumer. The first 
prize will be $500, the second $200, the 
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third $100, with forty prizes of $5 each, 
The contest will close May 19, winners 
to be announced in the June 9 issue of 
the magazine. Letters may be any length 
and competitors need not be subscribers, 

At a recent dinner in New York 
officials of a number of electric light 
and power concerns, comparing figures 
and estimates, arrived at a total of 
$175,000,000 as the aggregate of stocks 
sold during 1922. Inasmuch as a leading 
investment bond house estimates total 
sales of $550,000,000 in bonds, this indi- 
cates a grand total of $725,000,000. 
Customers, a recent compilation shows, 
now own 1,320,000 shares of stock in 
eighty-four central-station companies 
which have reported out of two hundred 
engaged in the sale of securities to 
customers. One customer in every 
eighteen now owns stock, and the aver- 
age purchase is seven shares. 





Modifications Made in Electrical Code | 


Solid Neutrals Permitted as Are 15-Amp. Fuses on 125-Volt Branch 
Circuits—660-W att Limitation Abolished—No Rule on 
Separation of Gas and Electric Meters 


T LEAST. three very important 

modifications, so far as electric 
light and power companies are con- 
cerned, were made in the National Elec- 
trical Code at the meeting of the Elec- 
trical Committee of the National Fire 
Protection Association held in New 
York this week. These modifications 
were the permitting of solid neutrals, 
the sanctioning of 15-amp. fuses on 
125-volt branch circuits, and the abol- 
ishment of the 660-watt limitation. The 
proposed addition to the code limiting 
the minimum separation of electric and 
gas meters was dropped. The outcome 
of other proposed revisions, such as the 
requirement of an insulating covering 
on overhead wires for voltages up to 
5,000, the specification of outlet-box 
dimensions, the location of radio anten- 
nas with respect to power circuits, and 
the protection of motor circuits, will 
be reported in a later issue. 

The new ruling on fusing branch cir- 
cuits connected with mains which have 
one conductor grounded is worded to 
the effect that the fuse may be omitted 
in the branch circuit conductor of two- 
wire circuits connected with the 
grounded main conductor and must be 
omitted in three-wire circuits. In place 
of the old limit of 10 amp., there has 
been substituted a higher permissible 
fuse rating of 15 amp. for 125-volt 
branch circuits in general and 40 amp. 
for circuits designed for and serving 
“Mogul” sockets. With the ordinary 
sockets and receptacles twelve outlets 
are allowed per branch circuit instead 
of the old 660-watt limitation. By using 
conductors not smaller than No. 12 
eight “Mogul” sockets may be con- 
nected per branch circuit. 

Both of the proposed requirements 
on covering for overhead wires and 
dimensions of outlet boxes elicited con- 
siderable written and oral discussion 


at the public hearing preceding the final 
action of the Underwriters on the revi- 
sion of the code. 

According to the revised code radio 
antennas must be kept away from 
trolley circuits and conductors energized 
at more than 600 volts. Below this 
voltage ample clearance must be pro- 
vided between the antennas and power 
circuits and durable construction must 
be employed. 


—_@——— 


Proposed Changes in Tennes- 


see Commission Law 

A bill with the backing of the state 
administration is, it is announced, to be 
introduced into the Tennessee Legisla- 
ture to amend the Public Utilities Com- 
mission act so as to vest in munic- 
ipalities the right to make contracts 
and fix utility rates with local utility 
companies. Regulatory power over 
utilities doing an intercounty business 
will be left in the hands of the state 
commission. The measure will provide 
for appeal from a city’s decision on 
local rates to the state commission, and 
from that body’s ruling appeal may be 
taken by either party to the chancellor 
of the county and thence to the Supreme 
Court of the state. The bill also pro- 
vides that final award by the highest 
reviewing body may not be retroactive. 
Electric light and power, telephone and 
other rates for state-wide systems will 
still be fixed by the commission. 





Utah Commission Weathers 
Legislative Attacks 
The Utah State Legislature ad 
journed at midnight, March 8, leaving 
the Public Utilities Commission of the 
state in the same form as when the 
session began, several bills to abolish 
it and others proposing various changes 
having all failed of enactment. 
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Jurisdiction Upheld 


United States Supreme Court Sustains 
Appeal from Oklahoma Commis- 
sion to Federal Court 


HE clause in the Oklahoma consti- 

tution permitting appeal to the Su- 
preme Court of that state from deci- 
sions of the Corporation Commission of 
Oklahoma does not preclude recourse to 
the federal courts also where constitu- 
tional rights are involved, according to 
a decision of the United States Supreme 
Court handed down on March 5. The 
decision, delivered by Justice Holmes, 
was in the case of the Oklahoma Nat- 
ura. Gas Company against the Corpora- 
tion Commission and the case of the 
Oklahoma Gas & Electric Company and 
the Muskogee Gas & Electric Company 
against the Corporation Commission, 
the two cases being consolidated in the 
decision, as the questions involved were 
the same, although they were argued 
separately. 

The companies had applied to the 
Corporation Commission for an increase 
in rates established by the commission 
for natural gas supplied consumers. 
The applications were denied. The com- 
panies then appealed to the State Su- 
preme Court, which under the Okla- 
homa constitution has the power to hear 
such appeals and to substitute other 
orders and grant a supersedeas in such 
matters. The State Supreme Court re- 
fused to grant the supersedeas and the 
appeals are still pending before that 
body. Alleging that present rates are 
confiscatory, the companies filed suit in 
the federal district court, asking a tem- 
porary injunction against the Corpora- 
tion Commission to permit higher rates. 
Three judges heard the application for 
injunction and refused it on the ground 
that relief was provided by the state 
laws. An appeal was then taken by 
the companies to the United States 
Supreme Court. 

In the decision rendered by Justice 
Holmes it is declared that the district 
court followed a precedent which does 
not apply to these cases. It is pointed 
out that if the present rates are con- 
fiscatory, the companies daily are suf- 
fering loss, from which there can be no 
future redress even if in the future 
higher rates are granted. The cases 
were reversed and remanded for further 
proceedings in the district court, with 
Instructions that the applications for 
temporary injunctions be heard by that 
court. 





City May Not Intervene When 
Utility Sues Commission 


AL decision with a wide-reaching 
bearing on the regulation of utilities 
by state commissions was handed down 
by the United States Supreme Court 
March 12, when it affirmed the action 
of the United States District Court for 
Southern New York in refusing the 
petition of the city of New York to be 
made a party defendant to the suit in- 
stituted by the New York Telephone 
Company against the members of the 
New York Public Service Commission, 
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the commission’s counsel and the At- 


torney-General of the state to enjoin 
orders reducing rates. 

Two orders of the commission were 
involved, one affecting rates within the 
city of New York and the other affect- 
ing rates within the state and outside 
the city. The company, alleging that 
the proposed rates were confiscatory 
and in violation of the Fourteenth 
Amendment to the Constitution, applied 
for an injunction in the District Court. 
The city attempted to intervene as a 
party defendant, but was refused per- 
mission by the court. An interlocutory 
injunction was issued and the decision 
granting this injunction was appealed 
to the United States Supreme Court, 
where it has been argued but not de- 
cided. 

The decision of March 12 applies 
only to the appeal of the city against 
the lower court’s ruling as to making 
it a defendant. In the decision, read by 
Chief Justice Taft, the Supreme Court 
holds that the New York Public 
Utilities Commission has jurisdiction 
throughout the state, within the city of 
New York as well as outside, that the 
city’s only interest in the case is that 
of a subscriber to telephone service, 
and that even as such its interest in 
the rate order is not direct as its own 
rates are settled by a special contract. 





Vote on Pending Milwaukee 
Contract May Be Had Soon 


The proposal for the city to take over 
the properties of the Milwaukee Elec- 
tric Railway & Light Company under 
the service-at-cost plan, with the object 
of ultimate purchase of these proper- 
ties by the city, will not be put up to 
the voters of Milwaukee on April 3, as 
was intended, according to information 
just given out by Fred S. Hunt, chair- 
man of the public utilities acquisition 
committee, inasmuch as negotiations 
covering several points of importance 
are still in progress between the com- 
mittee and attorneys for the company. 
A special election may be called later in 
the spring, at which time the people 
will be asked to pass on any contract 
finally agreed upon between company 
and city officials. Mr. Hunt said the 
new report would differ from the first 
one made to the council two years ago 
in that, instead of dealing with the 
situation generally, terms of a specific 
contract would be laid down. 





Arizona Rejects Colorado 
River Treaty 


Twenty-two “willful men” stood in the 
path of the immediate ratification of 
the Colorado River compact. This, the 
ELECTRICAL WORLD’s Washington corre- 
spondent says, is how one federal official 
described the action of the Arizona 
Legislature on March 10, when by a 
vote of 22 to 22 the bill for ratifica- 
tion failed. The thought in official 
circles in Washington seems to be 
that these twenty-two men have taken 
upon themselves a very grave respon- 
sibility, since they have set up their 
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judgment against that of an over- 
whelming majority. At their door must 
be laid the blame not only for delaying 
the development of the whole river, but 
for continuing the peril of floods, which 
carries with it the possibility of enor- 
mous loss of life and property. 

As previously reported in the EL&c- 
TRICAL WorRLD, the treaty was ratified 
by five of the seven states concerned— 
California, New Mexico, Utah, Wy- 
oming and Nevada—and Colorado 
would almost surely have acted in the 
affirmative had “4rizona done so. 





Wisconsin Utility Men Will 
Discuss Code 


Automatic substations, code require- 
ments affecting transmission lines and 
supply stations and their effect on the 
fire insurance rates of electric utilities 
will be among the subjects to be dis- 
cussed next week by the electric sec- 
tion of the Wisconsin Utilities Associa- 
tion at the first annual convention of 
this body, which was organized last 
year to combine electric light and 
power, electric railway and gas utilities 
in one organization. The convention is 
to take place on Thursday and Friday 
at the Hotel Pfister, Milwaukee. The 
morning sessions will be joint ones, and 
there will be parallel section meetings 
in the afternoon. The tentative pro- 
gram for the electric sales and account- 
ing sections is as follows: 
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Afternoon.—Chairman’s address, C. R. 
Phenicie; report of committee on electric 
meter school, George E. Wagner; report of 
committee on rural lines, R. G. Walter; 
“Automatic Stations and Their Application,” 
Cc. W. Place, General Electric Company; 
progress. report on electrical fellowship, 
Prof. Edward Bennett, University of Wis- 
consin; round-table discussion on “induc- 
tive co-ordination,” L. N. Boisen, A. J. 
Goedjen and G. C. Neff. 


SALES SECTION, MARCH 22 


Afternoon.—Chairman’s address, 
Gerg; “Selling the Commercial Depari- 
ment to the Employees,” W. T. Bracken, 
Beloit; “Business Ethics,” Oscar Stotzer; 
“Manufacturers’ Relation to the Sales De- 
partment,’ W. E. Derwent; “Electrical Mer- 
chandising,’” Thomas Casey; address, John 
F. Gilchrist, Commonwealth Edison Com- 
pany, Chicago. 


ELECTRIC SECTION, MARCH 23 


Afternoon.—Report. B. F. Lyons, Great 
Lakes Division, N. E. L. A.; round-table 
discussion on Wisconsin State Electrical 
Code: “Features of Particular Concern to 
the Industrial Commission,” John A. Hoe- 
veler, Industrial Commission of Wisconsin; 
“Important Provisions of the Code Affecting 
Supply Stations,’’ George G. Post, Milwau- 
kee lectric Railway & Light Company; 
“Climbing Space, Clearances and Grading 
Requirements,” William H. Damon, Rail- 
road Commission of Wisconsin; “Code Re- 
quirements Affecting Transmission Lines,” 
Edward J. Kallevang, Wisconsin Power, 
Light & Heat Company: “The Code from 
the City Inspector’s Viewpoint,” William A. 
Haig, Milwaukee; “Effect of the Code on 
Factory Application,” George E. Cooper, 
Allis-Chalmers Company; “Effect of the 
Code on Fire Insurance Rates of Electric 
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Utilities,” Frank R. Daniels, Wisconsin In- 
spection Bureau ; “Employees’ Safety 
Rules,” George E. Wagner. Madison Gas 


& Electric Company; “Important Interpre- 
tations and Applications Since the Issuing 
of the Code,” Charles B. Hayden, Railroad 
Commission of Wisconsin; questions and 
general discussion of the code, including 
grounding requirements and other features 
not already covered. 


ACCOUNTING SECTION, MARCH 23 


Afternoon.—Chairman’s address, C. E. 
Kohlepp; “Consumers’ Meter Reading, Bill- 
ing and Bookkeeping,” Indmann P. Mark- 
ing, Wisconsin-Minnesota Light & Power 
Company. 
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Many Licenses Granted 


Federal Commission Gives Mississippi 
Sites to Little Falls Company 
— Feather River Conflict 


ONTRARY to expectation, the 

Federal Power Commission ruled 
in favor of the Little Falls Water 
Power Company in the conflict between 
it and the Pike Rapids Power Company 
for sites on the Mississippi at points 
near Royalton, Minn. It was a case 
of property rights versus a going 
concern. The Pike Rapids Company 
nad 80 per cent of the land and flowage 
rights. There is particular interest in 
the project since the market for power 
in that vicinity is growing rapidly. 
Since the project had not been ad- 
vertised, the commission will have to 
pass on it again after the law in that 
respect has been complied with. 


Rocky MOUNTAIN POWER TO GET 
FLATHEAD LAKE SITE 


Acceptance of the application of the 
Rocky Mountain Power Company for 
a preliminary permit covering the site 
at the outlet of Flathead Lake will be 
recommended. The applications of the 
Montana Water Power & Electric Com- 
pany and of the Flathead Valley Elec- 
tric Company for licenses covering 
that site were rejected. The Rocky 
Mountain Power Company is affiliated 
with the Montana Power Company and 
the Anaconda Copper Mining Company. 
It is planning a full development. The 
State of Washington, however, is in- 
sisting on certain stipulations, and no 


action will be taken until after a 
hearing. 
Licenses were authorized for the 


Washington Coast Utilities Company 
of Arlington, Wash., covering a trans- 
mission line near Waterville, Wash.; 
for the White & Johnson Construction 
Company of Denver, covering a trans- 
mission line near Glenwood Springs, 
Col.; for the Minnesota Utilities Com- 
pany of Eveleth, Minn., covering a 
transmission line in St. Louis County, 
Minn.; for the Ante-Up Mining Com- 
pany of Nevada City, Cal., covering a 
transmission line in the Tahoe National 
Forest; for the Southern California 
Edison Company, covering a_ short 
transmission line near Los Angeles; 
for the San Diego Consolidated Gas 
& Electric Company, covering a trans- 
mission line in the vicinity of Escon- 
dido, Cal., and for the Southern Alaska 
Canning Company of Seattle, covering 
a minor project at Big Port Walter 
Falls, Alaska. 

The Caddo River Power & Irrigation 
Company was authorized to assign its 
license covering the Narrows site on 
the Ouachita River to the Arkansas 
Light & Power Company. 

A preliminary permit was granted 
to Lars R. Jorgensen of San Francisco 
covering a project on Bean Creek, 
which carries with it four headwater 
reservoir sites. A conflicting applica- 
tion by L. O. Griffith of Oroville, Cal., 
was rejected, as were applications by 
R. T. Harding of San Francisco and 
the Great Western Power Company. 
Mr. Jorgensen applied for permits 
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covering six sites at which a total of 
350,000 hp. can be developed on the 
Middle and South Forks of Feather 
River and on Buck Creek on the North 
Fork of the Feather River. The com- 
mission offered him a preliminary per- 
mit for any one of the six projects 
except the one at Buck Creek, which 
is in conflict with interests of the 
Great Western Power Company. That 
company has a number of develop- 
ments on the North Fork which the 
commission believes should be under- 
taken before the Buck Creek project is 
developed, because of cheaper unit 
costs. 

The application of the Kootenai 
Power Construction Company of Wil- 
mington, Del., for a preliminary permit 
for a project on the Kootenai and Yank 
Rivers was denied because the commis- 
sion believed that the project could not 
be financed. The application of an 
association of citizens in Batesville, 
Ark., for a preliminary permit to de- 
velop power at United States Lock and 
Dam No. 2 in the White River was also 
denied. 

The preliminary permit granted 
James B. Girand for his Diamond Creek 
project on the Colorado River was ex- 
tended six months from March 19. Mr. 
Girand’s application for license is being 
held up pending ratification of the 
Colorado River compact. 


A BOULDER CANYON PROJECT 


Formal application has been filed with 
the commission by G. Henry Stetson 
for preliminary permits covering de- 
velopments on the Colorado River which 
have been the subject of discussion for 
some time. His proposal for the de- 
velopment of the Boulder Canyon site 
specifies a rockfill dam 1,064 ft. above 
the present water surface of the river 
and the storage of 155,000,000 acre- 
feet. He estimates that the power 
capacity of the project will be 1,600,000 
hp. In another application he asks for 
a preliminary permit to build a rockfill 
dam 70 ft. high at Bull’s Head Rock, 40 
miles above Needles. He estimates that 
160,000 hp. would be developed at that 
point. The plan is to utilize that power 
in the construction of the Boulder Can- 
von dam. Engineers of the federal 
government who are familiar with the 
Colorado River situation are not im- 
pressed with the scheme proposed, and 
since it confiicts with most of the plans 
for the development of the river, the 
prospects are that these applications 
will not be granted. 


APPALACHIAN PROJECTS 


The Federal Power Commission has 
applications covering hydro-electric 
projects in the Appalachian Range 
alone which aggregate 2,000,000 hp. 
This does not include the power possi- 
bilities of the Delaware, the Susque- 
hanna and the Potomac, which rep- 
resent more than a million horsepower 
in themselves. In the area bounded by. 
the Clarion River on the north and the 
Tallapoosa River on the south there 
are also many sites which have not been 
covered as yet by applications to the 
commission. 
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In the opinion of the chief counse] 
of the commission the rights granted 
under a preliminary permit remain jp 
force until the commission acts on the 
application. The opinion will come be- 
fore the commission for approval. If 
approved, it will prevent the annoyance 
occasioned by renewals. 





Great Falls Project Again 
Attracts Notice 


With the expiration of the two-year 
period during which the water-power 
act gives Congress an opportunity to 
consider any development which the 
federal government is likely to under- 
take, interest again is being manifested 
in the Great Falls project on the Poto- 
mac. Stinemann & Quick of Baltimore 
are the only actual applicants for a 
preliminary permit covering that de- 
velopment, but it is understood that 
other interests are considering the 
project. 





Kettle Falls Development to 
Start This Summer 


The project of the Washington 
Water Power Company at Kettle Falls 
promises to be the first going hydro- 
electric project on the Columbia River 
proper. All plans have been completed 
to go forward with construction this 
summer. D. L. Huntington, the presi- 
dent of the company, conferred with 
officials of the Federal Power Commis- 
sion last week in regard to the license 
to cover the project. It is understood 
that J. L. Harper, the chief engineer 
of the Niagara Falls Power Company, 
has been engaged as a consulting engi- 
neer to assist in the preparation of 
the plans. 

The principal engineering problem 
involved is the construction of the 
spillway gates. On account of the re- 
stricted channel of the river and the 
depth of the water, the gates have to be 
as long as possible in order to avoid 
interference with spillway capacity on 
account of the thickness of piers. Mr. 
Huntington has in mind the installation 
of gates 75 ft. long and has been visit- 
ing projects where the gates are of 
unusual length. It is believed, how- 
ever, that there are no existing spillway 
gates of the length of those proposed 
for the Kettle Falls project. 





Maine Companies Plan Inter- 
connection 


Interconnection of the lines of the 
Central Maine Power Company and of 
the Milo Electric Light & Power Com- 
pany will shortly be accomplished by 
permanently arranged tie transformer 
facilities, a temporary connection hav- 
ing been placed in service on Feb. 4. 
The Milo company owns two hydro- 
electric plants of about 750 kw., com- 
bined rating on the outlet of Sebec 
Lake, and connects at Dover with the 
Central Maine company’s 33,000-volt 
lines. Economical use of water on di- 
versified sheds will be made possible by 
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the interconnection with efficient em- 
ployment of spare capacity in stations. 
The hydro-electric plants on the Andro- 
scoggin and Kennebec Rivers in Maine 
have been interconnected for nearly 
two years, with excellent results in 
the saving of fuel and water on the 
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Central Maine system, and another ad- 
vantageous interconection has been in 
use for still longer between the plant of 
the Cumberland County Power & Light 
Company, Portland, and the plants of 
the S. D. Warren Company in the West- 
brook region. 





Wisconsin’s Growing Water Power 


Developments Now Proceeding on Chippewa, Flambeau and St. Croix 
Rivers in Northwestern Part of State—Three Great 
Holding Interests Concerned 


ANY items about the expanding 

development of the water-power 
sites of Wisconsin have from time to 
time appeared in the news columns of 
the ELECTRICAL WorRLD. The total de- 
veloped water power of the state is now 
put at 400,000 hp., and the total yet to 
be developed at approximately 300,000 
hp. The most active development is 
taking place probably in the northwest- 
ern part of the state in the Chippewa, 
Flambeau and St. Croix valleys. 

On the Chippewa the Wisconsin- 
Minnesota Light & Power Company, 
which owns a 45,000-hp. plant at its 
Wissota dam, 4 miles above Chippewa 
Falls, is building a supplementary 
plant at Jim Falls, still further up the 
river. This plant will develop 15,000 hp. 
The Wisconsin Light & Power Com- 
pany, the operating company for the 
Kelsey-Brewer interests, controls not 
only the Wissota and Jim Falls power 
plants, but two plants on the Red Cedar 
River, at Menomonie and Cedar Falls, 
in Dunn County. 

The company has also a storage lake 
at Pa-Kwa-Wong, below the junction 
of the east and west forks of the Chip- 
pewa River at the headwaters, in 
Sawyer County; the Turtle River reser- 
voir on the headwaters of the Flam- 
beau just below the junction of the 
Turtle and Flambeau Rivers, in Iron 
County, and the old lumber drive dams, 
at present abandoned, at Chippewa 
Falls and Holcombe on the Chippewa. 


Big FALLS DEVELOPMENT 


Another large water-power develop- 
ment in the northwestern part of the 
Badger State is that at the Big Falls 
site above Ladysmith in the Flambeau 


— 





DAM AND POWER HowsE AT BIG FALLS, ON THE FLAMBEAU 


Valley, where a dam is being built by 
the Lake Superior District Power Com- 
pany of Ashland, Wis., an Insull prop- 
erty. Although the dam is not yet 
quite complete, power began to flow 
from this plant early last December. A 
40-ft. head is maintained now, but when 
the new dam is completed the plant will 
have a 52-ft. head and a maximum of 
16,000 hp. Properties have been pur- 
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chased and power sites installed by the 
Insull interests all the way northward 
to Ashland and the Lake Superior 
coastal region. 

At St. Croix Falls, on the St. Croix 
River, which forms part of the bound- 
ary line between Wisconsin and Minne- 
sota, extensive developments are now 
under way by the Northern States 
Power Company, controlled by H. M. 
Byllesby & Company, to which the 
Federal Power Commission granted a 
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license. From this site power is to go 
directly to St. Paul and Minneapolis, 
30 miles distant, to the disappointment 
of Wisconsin communities in the neigh- 
borhood of the site, which had foreseen 
rapid industrial development from its 
exploitation by a company interested in 
local development rather than in an 
urban market in another state. 





Manitowoc Decides to “Go It 
Alone’’ 


Manitowoc, Wis., which has been fac- 
ing the problem of how to increase its 
supply of electrical energy, either a 
large addition to the municipal plant or 
a contract with the Wisconsin Public 
Service Corporation for power from its 
High Falls hydro-electric plant having 
become necessary, has finally, through 
the City Council and after much dis- 
cussion, declined an offer from the Wis- 
consin Public Service Corporation to 
furnish power at the actual cost of 
manufacture at the switchboard. 

The city, some of whose representa- 
tives saw in the company’s proposal a 
move to get ultimate possession of the 
municipal plant, will, according to 
the Mayor, be in a position to produce 
power as cheaply as the private com- 
pany as soon as the additional capacity 
now determined on is installed. It will 
then be able to dispose of surplus power 
to the company, local officials hold, if 
the company desires to purchase it, but 
no agreement with the company for 
helping each other out can be enter- 
tained by the city now, as it is operat- 
ing at full peak load at all times. Un- 
der the regulations governing the Pub- 
lic Service Corporation’s existing busi- 
ness in Manitowoc the company is 
barred from supplying consumers using 
less than 40 hp. daily, this business be- 
ing diverted to the municipal plant. 

Similar conditions as regards the 
need for more power than the munic- 
ipal plant can supply exist in Marsh- 
field, Wis., and in Rochester, Minn., in 
both of which cities the project of seek- 
ing relief from the High Falls plant 
has been discussed. Marshfield has re- 
jected proposals from both the Wiscon- 
sin-Minnesota Light & Power Company 
and the Wisconsin Valley Electric Com- 
pany to erect high-tension lines to 
bring in additional power and is ad- 
vertising for bids for new equipment. 
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S. E. D.’s Classification of 


“Electrical Fires” 


Fire underwriters and other insur- 
ance organizations have expressed in- 
terest in the proposed classification of 
fires attributable to electrical origin 
which originated with the Society for 
Electrical Development some months 
ago, and the Electrical Manufacturers’ 
Council, among others, has indorsed the 
plan. This classification as recently 
revised and agreed upon is as follows: 

1. Fires caused by defective or im- 
proper wiring, substandard apparatus 
and installations, etc. 

2. Fires caused by overfusing and 
overloading electric circuits. 

3. Fires caused by electric flatirons, 
curling irons and similar devices, worn 
portable cords, old electrical appliances, 
etc. 

4. Fires caused by street-railway cur- 
rent, automobile electric systems, high- 
tension power lines, etc. 

5. Fires caused by static electricity, 
lightning and electrical disturbances 
over which little contro! is as yet pos- 
sible. 

This scheme not only classifies elec- 
trical fires according to their origin, but 
puts the blame for each clearly and 
directly on the cause responsible. 





Engineering Museum to Be at 
Washington 


It is regarded as probable that the 
proposed historical museum of en- 
gineering will be established at Wash- 
ington, with local museums in different 
parts of the country. The Smithsonian 
Institution has agreed to act as cus- 
todian of existing collections and urges 
that they be made the nucleus of a 
great national museum of engineering 
and industry. 

Edward D. Adams and Charles L. 
Clarke represent the American Insti- 
tute of Electrical Engineers on the joint 
committee of the four founder engineer- 
ing societies having the matter in 
charge. 





More Industrial Electric 
Heating Material 


Engineers interested in industrial 
electric heating have been heard from 
in so many quarters that plans are 
afoot to publish in the near future the 
co-ordinated notes of many who took 
the courses in this subject last year 
under the auspices of the Power Sales 
Bureau of the N. E. L. A. and through 
the co-operation of leading manufac- 
turers of such equipment. V. M. F. 
Tallman of Charles H. Tenney & Com- 
pany, Boston, informed a _ representa- 
tive of the ELECTRICAL WORLD recently 
that it has been planned to make these 
notes generally available in the near 
future. Under the auspices of the 
N. E. L. A. a “Syllabus of the Indus- 
trial Heating Course” held at the Engi- 
neers’ Club, Boston,-in 1921 has now 
been printed, and Mr. Tallman will be 
glad to care for orders for copies at 
$2.50 each. Another useful early publi- 
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cation will be a directory of manufac- 
turers and users of industrial electric 


heating equipment in the United States. 





Uniform Accounts Ordered in Colo- 
rado.—The Colorado Public Utilities 
Commission has issued an order that 
all electrical utility companies doing 
business in the state shall keep their 
accounts in accordance with the system 
worked out by the National Association 
of Railway and Utilities Commissioners 
and now in operation in many states. 


N. E. L. A. Tells of Its Activities. — 
For the information of members and 
prospective members the National Elec- 
tric Light Association has just issued 
a twenty-eight-page pamphlet explain- 
ing its activities, outlining the duties 
of its various sections and of some 
important committees and containing 
other useful information. It is entitled 
“Activities of the National Electric 
Light Association.” 


Joint Committee to Publish Booklet 
for Truck Users.—The newly created 
electrical transportation department of 
the Joint Committee for Business De- 
velopment, of which Charles R. Skinner, 
Jr., of the New York Edison Company 
is chairman, has determined upon the 
publication of a booklet containing data 
of interest to prospective electric truck 
users. Members of the department are 
now at work gathering this information. 


Pacific Gas to Take Over Telephone 
Company.—The Pacific Gas & Electric 
Company has, it is announced, completed 
arrangements for the acquisition of 
the California Telephone & Light Com- 
pany on a basis of exchanging the pre- 
ferred stocks of the two companies on 
a par for par basis and the junior 
stocks on the basis of one share of 
Pacific Gas & Electric for three shares 
of California Telephone Company. 

Plymouth, Wis., to Buy Energy.— 
Electrical energy is to be purchased by 
the city of Plymouth, Wis., from the 
Eastern Wisconsin Electric Company 
for a period of one year, with the 
privilege of entering into a ten-year 
contract at rates quoted by the com- 
pany. Plymouth had operated a munici- 
pal electric light and power plant for 
many years, but, in view of growing 
demand, found upon investigation that 
a great saving could be made by pur- 
chasing energy from private sources. 


Hydro-Electric Project on Grand 
River, Okla.—Preliminary steps for con- 
structing a dam and hydro-electric plant 
near Ketchum, on the Grand River, in 
Mayes County, Okla., are being com- 
pleted. The project will, it is said, 
ultimately involve an expenditure of 
$28,000,000 and will develop 150,000 hp. 
The fall is 150 ft. The plan is not to 
build the large dam first, but to build 
a smaller one further down the river 
at a cost of $600,000 to provide power 
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while the big dam is being constructed, 
The company will sell no power at 
retail but only at wholesale. 


Geological Survey’s Figures the Basis, 
—Attention is called by the United 
States Geological Survey to the fact 
that the figures printed in the ELgc- 
TRICAL WORLD for Jan. 27, page 239, on 
the consumption of natural gas for fuel 
in electric power plants as of September 
last did not represent an independent 
investigation by the Texas Public Sery- 
ice Information Bureau, as the item 
implied, but were merely an analysis of 
the comprehensive table issued every 
month by the Geological Survey from 
figures obtained and compiled by it. 


Montana Utilities May Be Taxed 2 
per Cent on Receipts.—Power com- 
panies generating or transmitting elec- 
tric power in the State of Montana 
will be taxed 2 per cent of their gross 
receipts if a bill introduced in the 
State Legislature becomes law. The 
bill for the additional tax upon power 
companies provides that each company, 
in addition to the reports otherwise re- 
quired, must submit, at such times and 
in such manner as may be stipulated, 
reports and information that may aid 
in arriving at the true gross receipts. 


Commonwealth Power Corporation.— 
Commenting upon the operations of the 
Commonwealth Power Corporation and 
its various subsidiaries in the year 
1922, President George E. Hardy says 
that the total sales of electrical energy 
were 491,257,792 kw.-hr., an increase 
of 72,164,525 kw.-hr. over 1921. More 
than 23,000 electric meters were in- 
stalled in the year. Gross earnings of 
all the properties were $26,386.030, as 
compared with $24,863,983 last year, 
and $4,022,597 was available for divi- 
dends, replacements and depreciation, 
or $16.76 per share of preferred stock. 


Syracuse University to Give Course 
for Metermen. — Syracuse University 
has joined the many now giving spring 
courses for electric metermen. At the 
request of the Empire State Gas and 
Electric Association and the National 
Electric Light Association the exten- 
sion division of the university, in con- 
junction with the Syracuse Lighting 
Company, is offering a course for the 
last week of March. It will consist of 
a combination of lectures, discussions 
and actual meter laboratory practice. 
The regular routine of the course will 
be supplemented by talks by engineers. 


Safety Conference Takes Up Question 
of Platforms in Front of Electrical 
Machinery.—At a recent conference In 
New York attended by _ sixty-three 
representatives of trade associations, 
technical societies, safety organizations 
and government departments, which 
unanimously declared that “it is desir 
able to have a nationally uniform safety 
code on walkway surfaces,” one of the 
recommendations was that the sectional 
committee consider the insulation and 
non-slip qualities desirable in plat- 
forms erected in front of electrical 
apparatus, with especial reference 
switchboards and floors around ma- 
chinery in motion. 
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For a National Hydraulic Laboratory. 
—One of the last acts of the Senate 
committee on commerce prior to the 
close of the session was to report favor- 
ably on the resolution providing for the 
establishment at Washington of a 
national hydraulic laboratory. The vote 
on the bill was unanimous. Although 
there was no hope of the Senate’s tak- 
ing action at the time the report was 
made, the indorsement of the committee 
will improve the prospects of the bill 
at the next session. 


A New All-Electric Paper Mill.—In 
the illustrated description of the elec- 
trical equipment of the paper mill of 
the St. Maurice Lumber Company at 
Three Rivers, Quebec, which appeared 
in the March 38 issue, through an over- 
sight no mention was made of the con- 
tracting firm which did the electrical 
work and a large part of the mechani- 
cal work in that notable installation. 
The Canadian Comstock Company, Ltd., 
New Birks Building, Montreal, was the 
electrical contractor. In addition to the 
wiring that company installed much of 
the electrical machinery and supplied 
the main switchboard, the transformers, 
high-tension switching equipment and a 
large number of motors as well. 


Modesto and Turlock Irrigation Dis- 
tricts in California Reach Agreement 
Over Power.—The Modesto and Turlock 
irrigation districts in central Cali- 
fornia, which own jointly a power house 
at Don Pedro, have, after much con- 
troversy, at length reached an agree- 
ment over operation by which neither 
will sell power within the boundaries 
of the other unless one of them decides 
to wholesale its entire output, in which 
case the other may enter its territory. 
The Turlock district is reported to be 
almost ready to handle the power and 
distribute it in competition with power 
companies, it having obtained the per- 
mission of the city of Turlock to enter. 


Indian and Dog Team Restore Service 
to Blizzard-Swept Towns.—Residents of 
three Minnesota cities, South St. Paul, 
West St. Paul and Northfield, thought 
when wires went down in a recent bliz- 
zard that they would have to pass sev- 
eral nights without electricity. Roads 
and streets were so badly blocked by 
snowdrifts that it was impossible for 
the regular repair wagons to get to the 
scene of the trouble, but by pressing 
into service a team of seven “huskies” 
driven by an Indian dog driver, who is 
also a line patrolman for the Northern 
States Power Company, the situation 
was met. A quantity of wire-mending 
equipment was placed on a sledge, 
manned by the driver and two repair- 
men, and in all three cities the break 
was repaired before night. 


Lightning Arresters Cause Slaughter 
of Birds—A report from the president 
of the Audubon Society of Florida that 
the equipment of the St. Petersburg 
Lighting Company had caused the de- 
Struction of at least twenty birds at one 
Spot in that city within a short time 
led the company to make an investiga- 
tion. It was found that the slaughter 
was due to the birds alighting on and 
bridging horn-gap lightning arresters, 
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which at this point are installed partly 
in a large tree where the songsters con- 
gregate. To save bird life the company 
has now erected around the arresters 
simple structures consisting of two rods 
parallel to the plane of the horn gap 
but about three inches distant. One of 
these rods is raised about three inches 
higher than the horn and bent over it 
to serve as a perch—as inviting as the 
one it displaces and much safer. 


To Standardize Symbols and Abbrevi- 
ations.—The recent conference held in 
New York City under the auspices of 
the American Engineering Standards 
Committee to consider the unification of 
technical and scientific abbreviations 
and symbols revealed a_ sentiment 
among engineers, scientists, government 
officials, business paper editors and in- 
dustrial executives to aid this move- 
ment. It was agreed that the stand- 
ardization of abbreviations and symbols 
would result in large mental economies. 
It was thought desirable to include as 
a part of the project the graphical 
symbols which are used in engineering 
drawings and diagrams for represent- 
ing instruments and apparatus and com- 
ponents of them. It was also agreed 
that the co-operation of foreign stand- 
ardizing bodies should be sought in the 
development of the work, which will go 
forward under a committee organiza- 
tion developed in accordance with the 
rules and procedure of the American 
Engineering Standards Committee. 
Twenty-seven societies and other organ- 
izations were represented at the con- 
ference. Edward J. Cheney, George W. 
Metcalfe and C. H. Sharp represented 
the A. I. E. E. 


Associations and 


Societies 





Florida Engineering Society.—The 
annual meeting of this society will be 
held at Jacksonville on March 19 and 
20 in the Hotel Seminole. All inter- 
ested in engineering are _ invited, 
whether members of the society or not. 


Federated American Engineering So- 
cieties—A meeting of the executive 
board of the American Engineering 
Council, executive body of the Feder- 
ated American Engineering Societies, 
has been called for March 23-24 in 
Cincinnati. Government reorganization 
and reforestation will be among the 
chief questions to be discussed. 


American Association of Iron and 
Steel Electrical Engineers.—This asso- 
ciation will meet in Buffalo in Septem- 
ber for the first time in its history. 
The meeting will be held in the Broad- 
way Auditorium, which is now being 
overhauled and will provide the ade- 
quate facilities lacking in previous 
years. 

Engineering Council of Utah Elects 
Officers.— At a meeting of the Engineer- 
ing Council of Utah held at Salt Lake 
City on March 3 the following officers 
were elected to serve for the ensuing 
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year: President, Dr. Joseph F. Merrill, 
director School of Mines and Engineer- 
ing, University of Utah, and past-chair- 
man of the Utah Section, A. I. E. E.; 
vice-president, W. E. Ware, architect; 
secretary-treasurer, Howard C. Means, 
State Road Engineer. The Engineer- 
ing Council of Utah is the largest tech- 
nical society in the state, representing 
about fifteen hundred men of the engi- 
neering professions. 

Joint Engineering Meeting on Hydro- 
Electric Power for New York. — The 
metropolitan sections of the four major 
engineering societies are to hold a joint 
session next Wednesday, March 21, at 
8 p.m., when a symposium on “Hydro- 
Electric Power for New York” will be 
presented. F. W. Scheidenhelm, con- 
sulting engineer, New York, will make 
a “Co-ordinating Statement of the Prob- 
lem”; W. S. Murray, formerly chair- 
man Superpower Survey, will give an 
“Approximation of Available Water 
Power and Cost of Delivery”; George 
A. Orrok, consulting engineer New York 
Edison Company, will speak on “Re- 
quirements of Service and Evaluation 
of Hydro Power”; F. A. Allner, gen- 
eral superintendent Pennsylvania Water 
& Power Company, on “Quality of 
Hydro Service,” and Lorin E. Imlay, 
consulting engineer Niagara Falls 
Power Company, on “Reliability of 
Long-Distance Transmission.” John P. 
Hogan and W. S. Finlay, Jr., will take 
part in the discussion, which will be 
open. 





Coming Meetings of Electrical and 
Other Technical Societies 


{A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See Jan. 6 issue, page 78, for 
latest list.] 


Wisconsin Utilities Association—Milwaukee, 
March 22-23. John N. Cadby, 445 Wash- 
ington Bldg., Madison. 
iddle West Division, N. E. L. A.—St. 
Louis, April 11-12. H. M. Davis, Bank- 
ers’ Life Bldg., Lincoln. 

American Society of Mechanical Engineers 
—Pacific Coast meeting, Los Angeles, 


April 16-18; general vzonvention, Ment- 
real, May 28-31. C. W. Rice, 29 West 
39th St., New York. 


Tri-State Water and Light Association— 
Birmingham, April, 17-20. W. F. Steig- 
litz, Co umbia, Ss. 

American Phowicat ~ Society—Washington, 
April 21. D. C. Miller, Case School of 
Applied Science, Cleveland. 

American Institute of Electrical Engineers 
ah convention, Pittsburgh, April 

24-26; annual convention, Swampscott, 
Mass., June 25-29; Pacific Coast conven- 
tion, Del Monte, Cal., Sept. 25-28. 
Hutchinson, 33 West 39th St., New York. 

American Electrochemical Society — New 
York, May 3-5. Colin G. Fink, Columbia 
University, New York. 

Southwestern Public Service Association— 
Fort Worth, Tex., May 15-17. E. N. 
Willis, 403 Slaughter Bidg., Dallas, Tex. 

Electrical Supply Jobbers’ Association— 
Executive committee and general meet- 
ing, Hot Springs, Va., May 21-25. Frank- 
lin Overbagh, 411 S. Clinton St., Chicago. 

Missouri Association of Public Utilities— 
River boat from St. Louis to Peoria, 
May 24-26. 

National Electric Light Association—New 
York, June 4-8. M. H. Aylesworth, 29 
West 39th St., New York. 

Ohio Electric Light Association — Cedar 
Point, June 10-13. 

Electric Power Club—Hot Springs, Va., 
June 11-14. S, N. Clarkson, Kirby Bldg., 
Cleveland. 

Pacific Coast Electrical Association — San 
Francisco, June 19-22. S. H. Taylor, 527 
Rialto Bldg., San Francisco. 

Canadian Electrical Association — Mont- 
real, June 20. Louis Kon, 65 McGill Col- 
lege Ave., Montreal. 

American Society for Testing Materials— 
Atlantic City, June 25-29. 

National Council Lighting Fixture Stone 
facturers—Hot Springs, Va., June 26-2 
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Recent Court 


Decisions 





Powers of Washington Department 
of Public Works.—The Supreme Court 
of Washington in adjudicating a suit 
over jurisdiction brought by the North- 
ern Pacific Railway Company against 
the Department of Public Works, which 
is the state body regulating utility com- 
panies, has held that though the statutes 
give the department broad powers to 
rescind or amend any order made, they 
do not give it jurisdiction to reopen 
after a lapse of four years a proceed- 
ing which has become final because no 
review was sought by the party in- 
jured thereby. (211 Pac. 876.) * 


Damages for Failure to Furnish Elec- 
tric Service —In Huey vs. Wichita Falls 
Electric Company the plaintiff sought 
$30,000 damages for alleged breach of 
contract to light a tract owned by ‘-him 
in the outskirts of the city. A jury 
awarded him $14,000. The Court of 
Civil Appeals of Texas has reversed 
this award and remanded the case be- 
cause double relief, by both damages 
and mandamus, was sought and the 
company’s compliance with the writ 
made the award for continuing and in- 
definite failure to furnish lighting in- 
equitable. The damages should be such, 
the court held, as proximately resulted 
from the delay in getting service. It 
refused to entertain the plea that the 
general manager of the company was 
not competent to make a binding con- 
tract in the absence of direct authority 
from the directors. (246 S. W. 692.) 


Negligence of Electric Company in 
Placing Guy Wire in Street a Question 
for Jury.—The trial judge in Harris vs. 
Central Power Company, a suit to re- 
cover damages for injury caused by col- 
lision with a telephone-pole guy wire 
anchored 24 ft. from the outer edge of 
the paving in a 20-ft. alley, held there 
was no showing of negligence on the 
part of the company and directed a ver- 
dict for the defendant. The Supreme 
Court of Nebraska, reversing this de- 
cision and directing a jury trial, sets 
forth that where an ordinance requires 
poles to be placed within or adjacent to 
the curb line of the street, the fact that 
the curb line and property line of an 
alley are the same, and that to place 

‘the poles adjacent to the curb line would 
cause cross-arms to extend over private 
property is no justification for the com- 
pany to set its poles out in the paving, 
for it may either construct its cross- 
arms to extend from one side of the 
pole only or procure from private 
owners permission to let the cross-arms 
overhang their property. Testimony 
of experts that the poles and wires were 
erected according to the method gen- 
erally approved by electrical engineers 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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does not, the Supreme Court held, con- 
clude the question of whether or not the 
placing of the guy wires in the alley, at 
the place and under the conditions in 
question, was a dangerous obstruction to 
public travel, negligently maintained, 
that being a matter within the range of 
common knowledge. (191 N. W. 711.) 


City Granting Permit for Manholes 
Has the Reserved Right to Rescind 
Grant.—The Georgia Railway & Power 
Company and the Georgia Railway & 
Electric Company brought an equitable 
petition against the city of Atlanta to 
prevent the municipal authorities for- 
bidding them to make certain manhole 
installations in the streets of the city 
which the companies contended were 
necessary in furnishing electricity. The 
Supreme Court of Georgia has, on a 
tie vote, given effect to the decision of 
the lower court sustaining the city, 
holding that in granting the original 
permit for the manholes it reserved the 
right to rescind the grant. The city did 
not refuse to allow the tompanies to 
open streets for the purpose of con- 
structing conduits and ducts for wires 
or to construct manholes, but it denied 
their right to construct transformer 
stations therein, upon the ground that 
such stations would usurp one side of 
the street and interfere with its use for 
municipal purposes. (115 S. E. 263.) 


Commission 


Rulings 





Property Not Used for Utility Pur- 
poses Included in Valuation as Basis for 
Securities —The New Hampshire Pub- 
lic Service Commission has permitted 
the Exeter & Hampton Electric Com- 
pany to include the whole value of an 
office building owned by it in a valua- 
tion made as a basis for issuing securi- 
ties, although only part of the building 
is used for utility purposes. The com- 
mission decided that the entire property 
was a legitimate item in the capitaliza- 
tion of the company, although only that 
portion devoted to the service of the 
public could be considered in proceed- 
ings for fixing rates. 


Interests of Utility and of Public 
Identical.—In its valuation ofthe Idaho 
Power Company the Public Utilities 
Commission of Ideho sindicated three 
“angles of interest” which it must con- 
sider—those possessed by the con- 
sumers, the investors and the state. 
In the last analysis, said the commis- 
sion, these do not conflict. “Whatever 
is conducive to the real interest of one 
is equally for the real interest of the 
others, while the cold, hard, uncomfort- 
able measure of experience proves that 
any advantage one may gain over the 
others is temporary merely and invari- 
ably costs the one who gets it far more 
than it is worth. The public 
can for a time force a level of rates 
below the point of fairness. By so 
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doing it temporarily reduces the amount 
paid for service, but there promptly 
results a rapid reduction of quality and 
quantity of service. No one, whether 
it be an individual or a public, can for 
very long obtain more than is fairly 
paid for.” 


Apportionment of Line Loss.—Sixty 
per cent of the entire line loss of an 
electrical utility, the Midwest Power 
Company, was charged to the consumers 
in a village 7 miles distant from the 
generating plant, the North Dakota 
Board of Railroad Commissioners hold- 
ing that the consumers near the gen- 
erating plant should not be penalized by 
the excessive line loss to the more dis- 
tant distribution center. 


Refunding—Amortization of Discount 
and Premium.—The Arizona Corpora- 
tion Commission has authorized as in 
the public interest the redemption by 
the Central Arizona Light & Power 
Company of 8 per cent fifteen-year 
bonds sold at 90 per cent of par and 
redeemable at 105 per cent and the 
issue in lieu thereof of 6 per cent 
twenty-year bonds at 88.45 per cent of 
par. The discount and premium on 
bonds which are refunded should, the 
commission asserts, be amortized over 
a period not longer than the life of the 
refunding bond, as this is part of the 
cost incident to the refunding process. 


Approving Securities of Interstate 
Utility —A state commission should, ac- 
cording to an opinion rendered by the 
Vermont Public Service Commission in 
approving securities to be issued by the 
Twin State Gas & Electric Company, 
approve the entire issue of securities 
for the construction of an interstate 
transmission line, instead of only that 
part for construction within the state, 
when the entire issue of securities for 
the proposed construction will be based 
on the properties of the utility in the 
state and there is no separation of the 
bonds and shares of stock and the pro- 
ceeds of the same which will be used 
in construction in that state from stocks 
and bonds and the proceeds of same to 
be used in construction in the other 
state. 


Fixing Rates for a Utility Which 
Operates in Two States.—In determin- 
ing certain rates to be charged in Wis- 
consin by the Peninsular Power Com- 
pany, a utility operating in both Wis- 
consin and Michigan, the Railroad Com- 
mission of the former state considered 
the total property value and the total 
earnings and expenses of the company, 
holding this to be a reasonable method 
where the characteristics of the business 
in the two states were alike. In effect 
the commission declared the rate al- 
rived at proper for the entire property, 
though, of course, it could authorize 1t 
only in Wisconsin. There was only one 
consumer in Wisconsin affected, an iron- 
mining company, and the Peninsular 
Power Company agreed not to put the 
rate into force against this customer 
until the same rate shall have been 
established for its iron-mining ¢US- 
tomers in Michigan by the commission 
of that state. 
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Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 





Albert Emanuel Heads [’'ubuque 
Company 


Albert Emanuel of New York has 
been selected to succeed I. C. Elston, Jr., 
as president of the Dubuque Electric 
Company. At a recent meeting of the 
board of directors Mr. Elston, who for 
some time has been anxious to relieve 
himself of the responsibilities which for 
many years have rested upon him, with- 
drew from active connection with the 
operation of the utility. More than a 
year ago he withdrew from the presi- 
dency of the investment banking house 
of Elston, Allyn & Company and also 
disposed of his utility property at St. 
Charles, Iowa, and more recently he 
turned over the management of the 
electric light and street-railway com- 
pany at Vicksburg, Miss., to owners of 
other utilities in the South. Mr. 
Emanuel, who is the chief executive of 
utility companies elsewhere in the Mid- 
dle West, has purchased a controlling 
interest in the Dubuque company. O. H. 
Simonds, general manager of the com- 
pany at Dubuque for the last five years, 
will continue in that post and in addi- 
tion becomes vice-president of the com- 
pany and a member of its board of 
directors. 

sioeaiibiitinatiiniess 

William T. Crawford has succeeded 
George A. Peirce as secretary of the 
Columbus (Ga.) Electric & Power Com- 
pany. 

Norman W. Mumford has been elected 
vice-president of the Savannah Electric 
& Power Company to serve with Harry 
H. Hunt and Charles F. W. Wetterer. 


Thomas A. Edison left his West 
Orange (N. J.) home on March 8 for his 
winter home at Fort Myers, Fla., where 
he will spend six weeks or more. He 
was accompanied by his wife. 

Judge Warren W. Foster has been 
elected chairman of the executive 
committee of the American Light & 
Traction Company, New York City, suc- 
ceeding the late Emerson MeMillin. 

Edwin S. Bundy is now in charge of 
the engineering department and chief 
engineer of the Niagara, Lockport & 
Ontario Power Company, with head- 
quarters at Buffalo. Mr. Bundy joined 
the company in 1911 and served suc- 
cessively as draftsman, meter engineer, 
Construction foreman and_ assistant 
superintendent. Before going to Buffalo 
he was superintendent of the Eastern 
division, 

A. T. Pamperin, for many years 
president and manager of the Oconto 
(Wis.) Service Company, which was 
taken over by the Wisconsin Public 
Service Corporation recently, has be- 
Come connected with the headquarters 
office of the Wisconsin Public Service 


Corporation in Milwaukee. C. M. Has- 
seler, who has been connected with the 
Wisconsin Public Service Corporation 
for some time, has been made manager 
of the Oconto company, now known as 
the Northeastern Power Company, and 
also of the plant at Peshtigo. 





L. F. Leurey Heads Electrical 
League 


Louis F. Leurey, who has been elected 
president of the San Francisco Elec- 
trical Development League for the en- 
suing association year, aS was an- 
nounced in the Feb. 24 issue of the 





. FY. LEUREY 





ELECTRICAL WORLD, is a_ well-known 
figure in the electrical industry in the 
West. He is a graduate electrical en- 
gineer of Tulane University, New Or- 
leans, La., with the class of 1902. The 
next two years were spent in the test- 
ing department of the General Electric 
Company. From 1904 to 1913 he held 
important engineering positions with 
the following companies: New Orleans 
Railway & Light Company, Spokane & 
Inland Railroad, Stanislaus Power Com- 
pany of California, Sierra & San Fran- 
cisco Power Company, British Colum- 
bia Railway Company and British 
Columbia Electric Company. Mr. 
Leurey is perhaps best known through 
his work with the Panama-Pacific In- 
ternational Exposition, held in San 
Francisco in 1915, where as assistant 
chief mechanical and electrical engi- 
neer he had direct charge of all field 
installation and operations. Since 1917 
he has been engaged in consulting elec- 
trical engineering work, with offices in 
San Francisco. During this time he 
has been retained by many large elec- 
trical, industrial and mining companies 
of the West. 
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S. Z. Mitchell, president of the Elec- 
tric Bond & Share Company, has been 
elected chairman of the board to fill the 
vacancy caused by the resignation of 
Marsden J. Perry. Mr. Mitchell will 
continue to serve also as president. F. 
B. Odlum and Frank Silliman, Jr., have 
been elected vice-presidents of the com- 
pany. 

Joseph Bowes, superintendent of the 
Pert Arthur (Tex.) division of the 
Eastern Texas Electric Company, a 
Stone & Webster property, will be 
transferred to the office of the same 
company in Beaumont, Tex., to be gen- 
eral superintendent. Mr. Bowes entered 
the employ of the Port Arthur company 
in 1916. 


W. J. Hodgkins, who has been general 
manager and superintendent of the 
Ashland Light, Power & Street Railway 
Company for a period of many years, 
recently was elected vice-president of 
the Lake Superior District Power Com- 
pany with headquarters at Ashiand. 
Mr. Hodgkins is widely known in utility 
circles in Wisconsin and the surround- 
ing states. 


B. R. Farrand has been appointed 
power engineer of the Connecticut 
Power Company, with headquarters at 
New London, Conn. Mr. Farrand, who 
has been on’ the power engineering staff 
of the Hartford (Conn.) Electric Light 
Company since June, 1919, was gradu- 
ated in 1918 from the Sheffield Scientific 
School of Yale University in the elec- 
trical engineering course. 


M. Seki, secretary to Viscbunt May- 
edo, Minister of the Department of Com- 
munications of Japan, is en route from 
New York to San Francisco, where he 
will sail for home. He came to the 
United States from Europe after tour- 
ing the principal cities, making a spe- 
cial study of hydro-electric plants. He 
is continuing his study of such plants 
in cities along his route across the 
United States. 


H. L. Myer, who has been superin- 
tendent of construction on Mitchell 
Dam for the Alabama Power Company 
for the past two years, has resigned to 
join the Sanderson & Porter Company 
as superintendent on the Springfield 
steam plant of the West Penn Power 
Company. Mr. Myer will report to H. 
L. Polk, who was resident engineer with 
the Alabama Power Company on the 
construction of Lock 12. C. C. Davis, 
who has been night superintendent, has 
been appointed general superintendent. 


N. B. Ambler, superintendent of the 
Toronto Power Company, Ltd., Niagara 
Falls, Ont., for the last ten years, has 
recently joined McClellan & Junkers- 
feld, Inc., engineers and constructors. 
J. T. Brusky, formerly with Stone & 
Webster, Inc., and the American Inter- 
national Shipbuilding Corporation, has 
also allied himself with the engineering 
firm. Other recent additions to the 
staff are Harrison E. Kleffel, who was 
associated with the Peabody Engineer- 
ing Corporation, New York City, and 
Thomas Richardson, formerly with the 
M. W. Kellogg Company, New York 
City. 
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J. E. Brokemyr, who has been con- 
nected with the Utah Power & Light 
Company, is now in the drafting de- 
partment of Stone & Webster, Boston. 

Clarence Auty, formerly with Carver, 
Macomber & West, is now associated 
with Charles H. Tenney & Company as 
assistant electrical engineer. 

H. S. Russell, until recently with the 
St. Joseph (Mo.) Railway, Light, Heat 
& Power Company, is now with the 
Virginian Power Company, Charleston, 
W. Va. 

Elliott G. Peabody, recently connected 
with the Haverhill Gas Light Company, 
a Stone & Webster property, has been 
transferred to the statistics department 
of the organization. 


J. L. Kirkpatrick has resigned his 
position with the American Telephone 
& Telegraph Company to become gen- 
eral manager of installation of the 
Western Electric Company, with head- 
quarters in New York City. 


G. R. Thompson, formerly salesman 
with the Electric Appliance Company 
of San Francisco, has recently left that 
company and is now acting as salesman 
for the Western Electric Company with 
headquarters in San Francisco. 


Tylor M. Barr of Lisbon, N. Y., who 
has been with the General Electric Com- 
pany for the last five years as illumi- 
nating engineer, has been appointed 
lighting specialist of the Hudson River 
Gas & Electric Light Company, with 
headquarters at Poughkeepsie. 


W. E. Barrett, formerly of the Den- 
ver Gas & Electric Light Company, has 
been appointed to the publicity depart- 
ment of the Westinghouse Electric & 
Manufacturing Company in the Rocky 
Mountain region, with headquarters in 
Denver. 


K. E. Van Kuran, district manager of 
the Westinghouse Electric & Manufac- 
turing Company and vice-chairman of 
the California Electrical Co-operative 
Campaign, retired from the presidency 
of the Los Angeles Electric Club on 
March 5. Mr. Van Kuran was elected 
president a year ago to preside over the 
club’s activities during the second year 
of its history. 


A. L. Spring, formerly field repre- 
sentative of the California Electrical 
Co-operative Campaign in _ southern 
California, has joined the staff of the 
General Electric Company in Los 
Angeles as merchandising superintend- 
ent. Prior to his connection with the 
co-operative campaign Mr. Spring was 
sales manager in the Los Angeles office 
of the Western Electric Company. 


Benjamin Franklin Meissner, who has 
been director of the phonographic re- 
search laboratory of the Brunswick- 
Balke-Collender Company since 1920, 
left that post on Feb. 15 to become 
chief engineer of the radio division for 
the Multiple Electric Products Com- 
pany, Newark, N. J. Mr. Meissner’s 
ability as an engineer and radio expert 
gained recognition several years ago as 
a result of his co-operation with John 
Hays Hammond, Jr., in the perfection 
of the wirelessly controlled torpedo. 
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F. E. La Roque has recently been ap- 
pointed superintendent of the Ticonde- 
roga (N. Y.) Ekctric Light & Power 
Company, succeeding Austin Moyes, 
who resigned. 

Philip P. Wells, secretary of the Na- 
tional Committee for the Defense of the 
Water-Power Act, has been appointed 
a special attorney for the State of 
Pennsylvania to handle water-power 
matters. 

Jackson C. Phillips of the steam- 
engineering department, Narragansett 
Electric Lighting Company, Providence, 
has been appointed betterment engineer 
of the Electric Bond & Share Company, 
with headquarters in New York. 


W. D. Smith, formerly superintend- 
ent of the Middletown division of the 
Connecticut Power Company and until 
recently stationed at New London, has 
been appointed general superintendent 
of the Houghton County Electric Light 
Company, Houghton, Mich. 


L. G. Webb has resigned his position 
as district manager of the Menomonie 
office of the Wisconsin-Minnesota Light 
& Power Company to engage in the real 
estate business. Mr. Webb has been 
associated with the company for four 
years and has been in charge of the 
Menomonie office for two years. 


Fred A. Larson, who has been with 
the Titusville Light & Power Company 
for a number of years, has been made 
city electrician for Titusville, Pa., suc- 
ceeding George B. Heron. Mr. Heron is 
now associated with the Westinghouse 
Electric & Manufacturing Company. 


Adolph Kanneberg, Milwaukee at- 
torney, has recently been appointed by 
Governor Blaine of Wisconsin to mem- 
bership on the Wisconsin Railroad 
Commission, succeeding Carl D. Jack- 
son, resigned. Mr. Kanneberg’s term 
will be for two years. 


H. P. Sleeper, formerly of the supply 
engineering department, Westinghouse 
Electric & Manufacturing Company, has 
entered the employ of the Duquesne 
Light Company, Pittsburgh, in its engi- 
neering department. Mr. Sleeper will 
handle the protective work of the light 
company. During the four years that 
he was with the Westinghouse company 
Mr. Sleeper devoted most of his time to 
work on protective relays. He is a 
graduate of the University of Maine of 
the class of 1915. 

Otis L. Johnson, engineer and lec- 
turer on illumination for the Benjamin 
Electric Manufacturing Company, has 
been appointed commercial engineer for 
the King Manufacturing Company, Chi- 
cago. Mr. Johnson attended the State 
University of Iowa, going from thereeto 
the engineering department of the Na- 
tional Lamp Works of the General Elec- 
tric Company at Cleveland. In 1912 
he resigned to accept the position of 
illuminating engineer with the Benja- 
min Electric Manufacturing Company, 
which position he held until recently. 
Mr. Johnson has been an active worker 
on eommittees of the National Electric 
Light Association and the Illuminating 
Engineering Society and is now a vice- 
president of the latter organization. 
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Jack Fiester, formerly with the Idaho 
Power Company at Pocatello, has joined 
the Salt Lake City office of the Edison 
Electric Appliance Company as range 
sales specialist. 

V. Y. Davoud has been transferred 
to the engineering department of the 
Electric Bond & Share Company, New 
York City. He was formerly with the 
Utah Power & Light Company, Salt 
Lake City. 


J. B. N. Cardoza, formerly with the 
Walker Vehicle Company, has become 
general sales manager of the Walter 
Motor Truck Company and in connec- 
tion with that position has organized 
the Electric Truck Transportation Cor- 
poration, of which he is president. Mr. 
Cardoza has been actively identified 
with the promotion of the use of the 
electric truck for many years and has 
served on several committees of the 
N. E. L. A. 


Joseph Stansbury Jones, general com- 
mercial manager and assistant to the 
president of Charles Cory & Son, Inc., 
was elected vice-president of the com- 
pany at the February meeting of the 
board of directors, to succeed Franklin 
Washington Wood. Mr. Wood, while 
not now active, is a director. Mr. Jones 
resigned from the Navy Department 
as senior electrical expert aid in 1919 
to become associated with the Cory cor- 
poration. His many years of varied ex- 
perience with engineering problems per- 
taining to the navy and merchant 
marine have eminently fitted him for 
the new duties he assumed March 1. 
He has filled the réle of electrical 
draftsman, electrical expert aid, assis- 
tant electrical superintendent and acting 
electrical superintendent. Mr. Jones 
has to his credit several important 
patents in electro-marine devices and is 
the author of technical and scientific 
treatises for the Navy Department 
covering various types of signaling and 
power equipment. 


Obituary 


Oscar E. Perry, superintendent of the 
meter department of the Narragansett 
Electric Lighting Company, Providence, 
died recently after twenty-three years’ 
service with the company. He was 
sixty-five years of age and was very 
active in company organizations. 


William Penn White, identified for 
the last eleven years with the railway 
department of the General Electric 
Company at its New York office, died 
recently in the Garfield Hospital, Wash- 
ington, following an operation. Mr. 
White was born in Washington in 1876. 
After being graduated from the Lehigh 
University with the degree of electrical 
engineer, he entered the employ of the 
General Electric Company at Schenec- 
tady. He served in the testing depart 
ment, the calculating and drafting de- 
partment and was then transferred to 
the railway engineering department. In 
June, 1912, Mr. White was transferred 
to the New York office. 
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Manufacturing and Markets 


Devoted to the Discussion of Business and Economic 
Problems of the Producer and Distributor, with Market Reports, Trade 
Activities, Foreign and Construction News 





Motor Sales by Contractor-Dealers 


Co-operation Secured for Central-Station Company by Letting Out 
Motor Business Is Worth Far More to the Utility 
Than the Profits Derived 


VIGOROUS discussion of the pol- 

icy of selling electric motors 
through the contractor-dealer  re- 
cently brought to a focus a problem 
in trade relations which deserves 
consideration. It was pointed out 
that in some territories central- 
station companies maintain stocks of 
motors and sell them to industrial 
power customers in connection with 
investigations and subsequent con- 
tracts for service, while neighboring 
utilities turn the motor business over 
to the contractor-dealer and thereby 
accord such profit as may exist in 
the apparatus sale to the successful 
bidder on the wiring contract. A 
number of points were brought out 
in this discussion, which occurred in 
an informal conference, that are of 
interest in connection with the broad 
question of relations within the in- 
dustry and the problem of economical 
distribution. 

It was asserted that the co-opera- 
tion gained for the central station 
by turning over motor business to 
the contractor-dealer is worth far 
more to the utility than the profit 
derived from the sale of the equip- 
ment. The manufacturer profits in 
either case, selling to the central 
station and to the dealer at a dis- 
count which need not be discussed 
here, but which offers roughly the 
Same margin for each. The central 
station is responsible for the kind 
of business it adds to its lines and 
performs a useful service in power 
engineering analysis—or should do 
80—before any comprehensive motor 
installation is made. 


GIVING CUSTOMER SERVICE 


It was recognized that unless the 
contractor-dealer performs a service 
M connection with a motor selection 
and installation, or in subsequent 
Operation, there can be little gain 
through routing motor sales via his 
office. In many cases the contractor 


may be qualified to advise as to selec- 
tion and in other instances not. On 
the wiring job he comes into his 
own, although the central station acts 
as a consulting engineer in relation 
to this work in industrial power ap- 
plications, but in the last analysis 
the question of “servicing” the motor 
was declared to be the logical cri- 
terion of sales priority. The point 
was made that very few central sta- 
tions maintain motor-service stations, 
even when they carry stocks of 
motors, whereas the well-equipped 
contractor-dealer handling such ap- 
paratus is either prepared to make 
good when a demand for parts arises 
or else to furnish a substitute motor 
until the one withdrawn from service 
can be replaced. 

Two instances were cited where 
the central station had turned over 
its entire motor-sales business to 
contractor-dealers. One was in a 
city of more than 100,000 people, 
the other in a town of over 15,000. 
In both cases, it was stated, the con- 
tractor-dealers have prospered as a 
result of this change in policy. In 
the city enough spare parts or odd 
motors are carried to tide over emer- 
gencieswith ease, and the contracting 
organization most successful in this 
work maintains a force prepared to 
render immediate restoration service 
to motor users in the local industries. 
There are almost always cases of re- 
grouping of motors resulting from 
the growth and changes of industrial 
plant conditions within the place 
which make it possible to tide over 
local trouble until a motor suited to 
the job can be obtained. In the town 
it is not so feasible to carry motor 
stocks, but thus far the temporary 
substitution of motors not necessarily 
adapted to the job in size but avail- 
able for one reason or another has 
met the situation nicely. Inefficiency 
in temporary applications of motors 


is not of long duration, and the con- 
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tractor-dealer organizations are pros- 
perous and work in close touch with 
the central station. This concord 
tends to result in mutual co-operation 
in the selection of motors for a given 
service and in complete information 
being given the central station re- 
garding all motor changes or pur- 
chases of motors to go into existing 
plants. Increased interest in the 
solicitation of new power business 
is evident in the contractor-dealer 
branch of the industry. The central 
station knows the price situation, 
passes technical judgment upon the 
layouts proposed and is freed from 
the necessity of maintaining motor- 
part stocks. 


TooK OVER BURDEN OF ROUTINE 


In one case where several hundred 
horsepower in motors was distrib- 
uted among more than thirty small 
industrial concerns in a single sales 
proposition the routing of the sale 
through the contractor-dealer who 
was the successful bidder on the 
wiring job saved the central-station 
engineering department at least two 
weeks’ work on minor details of the 
installations. Out of his profit on 
the motor sale the contractor-dealer 
took over the burden of routine in- 
stallation in all its aspects. These 
purchasers will naturally turn to the 
contractor-dealer for future servicing 
of motor and control apparatus, and 
the central station will be kept in con- 
stant touch with the use and devel- 
opment of the installations involved. 
To not a few central stations the 
profit on motor sales weighs heavily 
in the scale when it comes to a 
decision to change the policy on be- 
half of the contractor-dealer, but the 
question is a live one and the pur- 
chaser of such equipment seemingly 
can be adequately served if the man 
who does his wiring also supplies him 
with motor and control equipment. 
A possible exception may arise on 
very extensive jobs in which the 
manufacturer’s sales engineers figure 
as co-investigators with the central- 
station power sales department, re- 
sulting as they may in direct orders 
from the ultimate owner of the motor. 
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ELECTRICAL WORLD 


Burden of Special Transformer Orders 


Engineers Specify Excessive Features That Bring Not Economy 
but Expense—Add 25 per Cent to Discourage 
Freak Designs 


By A MANUFACTURER 


HERE are probably forty-thou- 

sand different designs of trans- 
formers made today, owing in no 
small part to avoidable ordering of 
freak sizes. The engineer, not hav- 
ing on his mind the problems of 
production which confront the manu- 
facturer, orders a transformer with 
specifications calling for extra taps 
that will provide for special voltages 
which he thinks might some day be 
desired. The salesman knows that 
the factory tries to avoid these 
“special” orders, but in his desire to 
please his customers he sacrifices 
the principle and takes the order. He 
fears that the purchaser will think 
he is trying to substitute something 
easier if he urges a standard unit. 
He forgets and does not explain to 
his customer that transformers have 
been standardized in type and size 
for the most definite of practical 
reasons. 


WIDE RANGE AVAILABLE 


As it is, there are about ten volt- 
ages, three cycles and seventeen sizes 
up to the 200-kw. transformer. 
There are something between 150 
and 200 sizes in all, which multiplied 
by voltages and cycles produce an 
almost endless variety from which 
selection can be made. But the bulk 
of the business, of course, comes in a 
comparatively small number of 
standard types which good use has 
proved the most convenient, economi- 
cal and practical and which through 
standardization in production can be 
manufactured most efficiently. When 
the customer orders something 
special with extra taps to provide for 
extra voltages, therefore, it increases 
the cost of manufacture, in many 
cases out of all proportion to any 
practical value which this special 
feature may provide. 

There are sometimes, of course, 
valid reasons for ordering to special 
design. California operates for the 
most part at 50 cycles, Niagara power 
is 25 cycles, New York State takes 
some 40-ycle equipment, and there 
are cases of high altitude or some 
other local condition that require 
special provision. But for all ordi- 
nary service these freak transformers 
are not required and accomplish little 
more than to make the manufac- 


turers’ job more difficult, which re- 
acts inevitably upon the customer. 
For each of these special require- 
ments means a special design which 
costs money. It requires special 
handling through the factory, which 
adds expense. It clogs up the manu- 
facturer’s engineering department 
and delays the completion of quota- 
tions and other items of service. It 
slows delivery, particularly in rush 
times. 

There are times when a power 
company may be planning to change 
the voltages on a line, say from 33,- 
000 to 66,000, and may rightly pre- 
pare by providing extra taps on all 
transformers. Yet orders are often 
given to provide taps for 10,000 
volts and 40,000 volts which can 
hardly relate to any such plans in 
prospect. Rather, the engineer is 


probably thinking to provide an ele- 
ment of interchangeability, so that 
he need carry only a few sizes in 
stock. 

But since this has to be all 
special stuff, it adds greatly to the 
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cost, and it would pay far better to 
keep a larger stock of spares on hand 
in order to take care of possible 
breakdowns and to buy standard 
transformers. 

It is general practice to add 25 per 
cent to the cost of special trans- 
formers in the effort to discourage 
this demand for freak stuff, and it is 
in fact a matter of discouragement. 
Some salesmen take very few orders 
for special designs, while others take 
many, showing a realization of the 
condition and the degree to which 
each salesman takes upon himself 
responsibility for protecting the cus- 
tomer and ‘the factory from this, 
extra cost. 


WAR BROUGHT EXTRA SIZES 


The war brought in a demand for 
a number of special transformers to 
meet sudden and unusual needs, and 
the manufacturers cheerfully met the 
need and produced whatever was re- 
quired. The profit which the manv- 
facturer is making today is far below 
the profits earned then, but we are 
still carrying varieties and designs 
and providing extra taps and series 
and parallel connections that add 
greatly to the cost. It is a condition 
that should have the very serious 
attention of all those who make or 
wholesale or of those who purchase 
transformers. 


A Survey of Important Developments*in “the Electrical Market-Including Data on’ 
Production, the Sales ‘Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





Switch Sales Gained 10 to 15 
per Cent in Six Months 


According to leading authorities 
in the field, present sales of push and 
rotary flush switches are running from 
10 per cent to 15 per cent ahead of the 
sales of six months ago. Deliveries are 
still longer than normal owing to very 
poor transportation conditions both in 
shipping and finished product and get- 
ting raw material. This condition is 
apt to improve considerably, however, 
during the next thirty or sixty days 
because of smaller coal shipments and 
the releasing of more rights-of-way and 
railroad equipment for other commodi- 
ties. 

Some slight price changes have been 
made during the last month or two, 
such changes having been upward. 
Raw-material prices, including porce- 
lain, brass and copper, show an upward 
tendency, which may have to be reflected 
in advanced selling prices of finished 
products. 

The outlook for the next six months 


is very good, owing to the fact that the 
building program of the last six months 
of 1922 was exceptionally high, and that 
will naturally be reflected in business 
for the first six months of 1923. 
Furthermore, the trade in general is 
pretty well acquainted with the upward 
tendency of basic material costs and, 
drawing from that the conclusion that 
finished products will be advanced, is 
buying with advancing prices. 


SAFETY TYPES VERY ACTIVE 


—-- 


Present sales of safety switches, ac- 
cording to several manufacturers in that 
line, are running between 35 per cent 
and 50 per cent ahead of six months 
ago. This increase in sales is attrib- 
uted to the increased use of standard- 
ized switches, more industrial activity 
and a greater number of salesmen elM- 
ployed in merchandising. Deliveries 
are reported to be a little bit longet 
than normal. There have been some 
price reductions during the last few 
months, but the outlook in the switch 
market now is that there wil! be 
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further changes in the near future. As 
the building season opens a correspond- 
ing increase in business is expected. 
Indications are that there will also be 
a lot of industrial building done during 
the coming summer months. 





New England Collections 
Well Maintained 


With improved business in virtually 
all lines of industry, collections in New 
England electrical circles are being well 
maintained. Outstanding accounts are 
being cleaned up in about seventy days. 
Bad weather and poor transportation 
and highway conditions have slowed 
down payments in northern districts to 
some extent, but on the whole money is 
fairly easy. Railroads are meeting 
their obligations more readily as far 
as electrical purchases are concerned. 
Industrial plants and central stations 
are causing jobbers and manufacturers 
little anxiety, but in contractor-dealer 
circles some delays are evident. Com- 
petition among jobbers is keen and close 
watching of accounts is general. The 
outlook is excellent for an active spring 
and for a plentiful supply of funds for 
well-rounded business development. 





Netherlands Electrical Indus- 
try Reported Sluggish 


Conditions in the electrotechnical in- 
dustry of the Netherlands indicate a 
general tendency toward a decline in 
production, although renewed activity 
prevails in several of its branches. 
The industry on the whole is consider- 
ably better off than some others in that 
country. 

Lamp and lighting-fixture manufac- 
turers, as well as makers of telephone 
apparatus and parts, report that condi- 
tions are substantially the same. One 
lamp company, however, recently took 
on about four hundred additional work- 
men and another has re-employed a 
number of men discharged several 
months ago on account of the slackness 
in that line. 

The Netherlands industries are un- 
fortunate in being subject to keen com- 
petition from neighboring low-exchange 
countries. A general import duty of 5 
per cent is levied, which, according to a 
statement of the Netherlands Associa- 
ton of Electrotechnical Producers, does 
hot give sufficient protection. So far no 


action has been taken by the govern- 


a to provide any increases in the 
uties. 
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Insulating-Material Business 
Increased 35 to 45 per Cent 


The insulating-material market is re- 
ported to be advancing nicely, with 
sales from 35 to 45 per cent in excess 
of those for the corresponding two 
months of last year. Deliveries are at 
normal periods, with little trouble ex- 
perienced in transportation through the 
interior. Sales prices of special prod- 
ucts in the insulating-material market 
have not changed recently, but, in the 
opinion of leading manufacturers, it 
may be necessary to increase prices in 
the near future owing to the consider- 
able increase in the price of raw mate- 
rials due to the higher import taxes 
assessed under the new tariff. 





Conduit Stocks in St. Paul- 
Minneapolis Extremely Low 


The conduit market in the St. Paul- 
Minneapolis territory is seriously ham- 
pered by low stocks. The demand is 
not only active to supply sewer needs, 
but is actually feverish. It is estimated 
that there is less than half a carload of 
3-in. conduit in the Twin Cities today 
and no more than five carloads of sizes 
up to an inch. Jobbers are furnishing 
Z-in. pipe at 4-in. prices and galvanized 
pipe at black prices. Recent shipments 
of mine-run pipe have included no small 
pipe or very small percentages of any- 
thing under 1 in. Unless shipments 
improve very much by the springtime 
electrical work will be seriously handi- 
capped. Jobbers declare that the in- 
crease in shipments of some small-sized 
conduit must be almost revolutionary 
if the spring demand is to be anywhere 
near satisfied. 


Cessation of German Com- 
petition in Japan 

German competition in heavy elec- 
trical machinery sold in Japan has en- 
tirely disappeared, according to Acting 
Commercial Attaché H. A. Butts, 
Tokyo. Public statements made some 
time ago to the effect that Japanese 
buyers were inclined to place orders for 
this class of machinery with German 
manufacturers appear to have been 
only partly true, and Mr. Butts now 
states that no reliable Japanese com- 
pany of which he knows is either quot- 
ing or endeavoring to secure the busi- 
ness for this sort of equipment of Ger- 
man manufacture. 

Japanese consumers prefer the Amer- 













Comparative Prices 
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I a a i KG neds mis 
_— ‘Ts, cast Iron (}-in.), oe 100 Ib... 
vers , disks, cloth, No. 1, 6-in. diameter, per 
Mach; ne oil, per gal.. cae area's ss 
Belting, leather, medium, offlist. 22226262020... 
Machine bolts, up to I-in. x 30-in., off list. . 


of Station Supplies 














Current Price Four Weeks Ago One Year Ago 
$0.0312 $0. 0303 $0.0247 
0.0402 0.0383 0. 0330 
0. 1804 0.1766 0.15 
0.2617 0.2508 0.20 
0.1181 0.1181 0. 106 
4.33 4.33 3.83 
2.96 2.96 3.11 
> % 2 
% 
513% 513% one 


























661 


ican product, with its dependability as 
to deliveries and quality. In this con- 
nection a representative in Japan of 
one of the leading American manufac- 
turers states that he has no difficulty 
in securing orders for American prod- 
ucts with a 10 per cent premium over 
the cost of the same article manufac- 
tured in Japan. At present about 80 
per cent of the imports of heavy elec- 
trical machinery into Japan are from 
the United States. 





High-Tension Equipment 
Makers’ Heavy Orders 


High-tension equipment manufac- 
turers in the Chicago territory continue 
to ship heavy orders. Last week a lead- 
ing manufacturer sold two 11,000-volt, 
3,000-kw. substation switching centers 
for the South and a large order for 
135,000-volt air-break switches for the 
Middle West. 

Another firm reports orders for 6,600- 
volt indoor switching equipment for the 
East and a 33,000-volt, 1,000-kw. out- 
door substation for the Middle West. 
Call for farm-line equipment is improv- 
ing and manufacturers feel that 1923 
will yield active business on this line. 

———_>__—_—_ 


The Metal Market 


Copper Less Active—Prices Are Sagging 
— Lead Continues Strong — Rail- 
road Embargoes Troublesome 


The week has been a little more quiet 
in the metal market than were the two 
or three previous ones. Prices in the 
last day or two have shown a tendency 
to sag slightly in the case of copper 
and zine, but lead continues active. 
Railroad embargoes are still trouble- 
some, practically all transportation east 
of Buffalo being affected. There is not 





<orereeenne narenninienieidtiieiemttiepentseniieattate 
NEW YORK METAL MARKET PRICES 
Mar. 7, 1923 Mar. 4, 1923 





Cents per Cents per 
Copper Pound Pound 
Electrolytic. ....... 16.75 16.75 
ead, Am. S. & R. price.. 8.10 8.15 
Antimony..... j 7.624 8.75 
Nickel, ingot. 30.00 30.00 
ae 7.30 7.50 
Tin i enaamanett 42.00 46.00 
Aluminum, 98 to 99 
| er 24.00 25.50 


only a shortage of cars, but locomotives 
also are not available. 

Copper buying has not been so active 
this week, consumers evidently feeling 
that a reaction in price was about due 
after the rapid advances. Speculative 
holders of copper in London were quick 
to sense the slight dullness and put 
metal on the market, which caused the 
price to fall considerably. 


Copper and Brass Products 


Copper, brass and bronze mills quote 
the following prices on brass and cop- 
per products: 

Copper wire, 19.3734 cents, mill; brass 
wire, 21.624 to 23.374 cents; copper 
sheets, 23.75 cents; copper rods, 19.624 
cents; brass rods, 19.373 to 23.624 cents; 
sheet brass, 21.124 to 22.873 cents. 
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Prices When Quoted Are Those Reported at the Opening of Business on Monday’ 


of This Week for Points West of the Mississippi River and on 
Tuesday for All Eastern Points 








gradually, while orders received during the past week in the Northern and 
Western sections are below or only equal to the amount of those of one or two 


weeks ago. 


In the New York and Portland-Seattle territories greater interest is 


being shown in aluminum wire for transmission purposes following recent 


heavy markings-up in the copper market. 


The appliance market is reported 


fair with greater interest shown in the East, where many new apartment 


houses and single dwellings are being rapidly completed. 


Meters are moving 


in greater volume to central stations, which are taking on many new customers 


in all parts of the country. 


A large amount of “proposition” work is being 


developed following added interest in industrial power applications. 


Boston Activity _is more pro- 
; nounced in electrical cir- 
cles from week to week, paralleling 
the expansion of general business. 
Prices stiffened last week in armored 
cable, pole-line hardware and wiring 
devices. The shortage of rigid conduit 
continues to inconvenience builders. 
Deliveries on power transformers are 
lengthening, thirty-eight weeks being 
quoted on 1,500-kw. units last week. 
Price cutting in radio supplies continues, 
but the higher-grade material holds 
firm. Central stations are buying more 
meters, and electrical merchandise is 
moving well at retail. House-wiring 
jobs are increasing in many localities. 
Industrial power applications are de- 
veloping a large amount of “proposi- 
tion” work, and motor sales are re- 
flecting better business conditions. 
Labor is getting scarcer, with accom- 
panying demands for increased pay in 
the building trades. 


New York Demand for all elec- 
trical materials enter- 


ing into new residences is increasing 
from day to day. A noticeable spurt in 
interest by utilities for line materials is 
reported. With the rising prices of cop- 
per wire there is greater buying in the 
aluminum wire market. Slight mark- 
ings-up in prices of pole-line hardware, 
armored cable and wiring devices were 
made during the week. Demand for 
meters is increasing with the comple- 
tion of many new apartment houses in 
the metropolitan area. Prices for com- 
plete radio sets of the better makes 
are holding firm, while parts generally 
are considerably lower than one month 
ago. Outstanding accounts are running 
to sixty-five days. 


No changes of moment in 
Atlanta the electrical jobbing line 
were witnessed during the past week. 
The demand for conduit is very brisk 
and stocks are spotty. One jobber re- 
ports the receipt of shipments sufficient 
to bring his stocks up to normal, while 
another says that his stocks continue 
low. Prices are unsteady, orders be- 
ing taken subject to market quotations 
on date of shipment. Jobbers handling 
telephone equipment report a healthy 
volume of business with stocks ample 
to meet the demands. Because of the 


unusually warm winter, when for the 
greater portion of the time it was un- 
necessary to run furnaces for heating, 
air-heater sales have been good and 
stocks are almost depleted. Most of the 
large central stations in the Southeast 
are actively in the merchandising field, 
and a steady increase in the demand 
for lamps and appliances is to be noted. 
The price of cotton continues to climb, 
with no limit in sight, and this is being 
reflected in optimism in the rural com- 
munities. Taken as a whole, the entire 
line of the electrical trade reports busi- 
ness booming. 


Baltimore Prospects are taking 
on a much brighter as- 


pect. Contractors are estimating on 
considerable work for which contracts 
will be let in the near future. Motors, 
transformers and condensers have been 
holding their own during the past week, 
and a slight improvement is noted in 
radio equipment. The market on lamps 
has decreased considerably and all heat- 
ing apparatus is practically off the 
market. There seems to be a picking- 
up in commercial fixtures. Conditions 
on the whole are very slightly changed. 


Chicago The general demand for 

electrical equipment con- 
tinues steadily. The price of flexible 
armored cable was increased the first 
of the week, and all wiring materials 
have an active call. Demand for radio 
equipment is active and stocks are in 
good shape, although there is a scarcity 
of the 1.5-volt vacuum tubes. Recti- 
fiers have a steady sale so that stocks 
are not high. Gains in industrial em- 
ployment for 240 manufacturers in the 
Seventh Federal Reserve District for 
January totaled 1.8 per cent in men and 
8.7 per cent in payrolls over the Decem- 
ber returns. 


St. Paul- 


Minneapolis 


A general falling 
off in business is 
noticeable this 
week.  Busines:, 
however, is better than a year ago, but 
below last month. This quiet period is 
declared natural considering market 
conditions in this territory. Most job- 
bers think heavier buying will start 
early in April. Home building is pro- 
gressing nicely. Prices for wire show 
continual rise. Radio demand is fall- 
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ing off. Dealers are cutting prices to 
clean up stocks. It is impossible to get 
rectifiers and little relief is seen in the 
conduit stock situation. High-tensjoy 
equipment and construction materiais 
are quiet, but queries are numerous, 
The building permits 


St. Louis for the month of Feb. 


ruary amount to $2,664,900, which is an 
increase of approximately 107 per cent 
over the month of February, 1922. The 
building permits for factories and work. 
shops alone amounted to $1,370,690 
compared with $41,400 for the same 
month last year. This impetus in jn- 
dustrial building is probably due, in a 
large measure, to the recent municipal 
bond issue for $87,000,000. Electrical 
contractors and jobbers are anticipat- 
ing exceptionally good business to re- 
sult from the electrical exposition held 
in the Coliseum from March 12 to 17 
and are making preparations to take 
care of it. The shortage of wire con- 
tinues while prices are climbing. 


New Orleans An immense build- 

ing program i3 
forming here. Last year’s fire losses 
in New Orleans were nearly $7,000,000, 
a record-breaking total. This  build- 
ing must be replaced and new strue- 
tures are needed to meet the demands 
of the increasing business and increas- 
ing population. The effects of this 
building program have not yet made 
themselves strongly felt on the elec- 
trical trade, because construction for 
the greater part of the program has 
not yet reached the contractors. They 
will be felt, however, within the next 


few months. 
Reduction of 


Salt Lake City freight rates to 


the Pacific Coast to me«t competition 
via the Panama Canal will benefit in- 
termediate jobbing points. The long- 
and-short-haul clause of the transpor- 
tation act gives the Intermountain 
region advantages. The new schedule 
will be effective April 17, and it is be 
lieved it will have the effect of reduc- 
ing prices on many lines manufactured 
in the East. Comparison of building 
statistics for the month of February, 
1922, with 1923 shows that there has 
been an increase of construction work 
begun amounting to 400 per cent. 


; Business from con 
Pittsburgh tractor-dealers and 
industrial firms continues brisk. Radio 
business seems, in a retail way, to have 
reached a healthy condition, and the 
demand is steady. The people now are 
buying a better class of sets and ma 
terial than before. During the week 
there have been decided advances ™ 
armored cable, wiring devices and pole- 
line hardware. This contemplated I 
crease has stimulated buying in thes¢ 
particular commodities among the 
jobbers and contractor-dealers. The 
greater amount of business among the 
contractors seems to be in smal! hous 
wiring. Each jobber has reported é 
steady increase in business over 
same period for 1922. 
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Demand, Supply and Price Trend of Nineteen Commodities 
Explanation: . : ae 
Demand: Steady, Slow or Active as Sold in Sixteen Cities Next Week 
Supply: Normal, Low or High : s will include 
Price Trend: Firm, Decreasing or Increasing Tape, Batteries and Irons 
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Boston 
Demand........{/Act. |Act. Act Slow |Sdy. /|Act Act Sdy. |Sdy. jAct. |Sdy Act. |Act. Sdy. |Sdy. |jAct 
Supply......... Nml. {Nml. Nm Low |Low |Low |Low |Hi. Nml. |Nm Nm Nal. |Nml. Nml. |Nml. |Low 
Price trend. ..... | Inc. Ine. Low |Firm jInc. [Firm /|Firm |Firm /|Firm |Inc. Ine Firm |Firm Firm |Firm {Firm 
New York 
Demand........jAct. |Act. Act. |Slow |Sdy. jSdy. [Act Act. |Act. |Act. jAct. Sdy. Act. Sdy. |Sdy. |Act. 
Supply......... Nml. |Nml. Nml. |Low |Nml. |Low j|Nml. |Nml. |Nml. |Nml. |Nml. Nml. |Nml. Nml. {Low {Low 
Price trend...... Inc. Inc. Low |Firm [|Inc. /|Firm |Firm |Inc Firm |Inc.  |Ine. Firm |Firm Firm |Firm [Firm 
Baltimore 
Demand....... Act. Slow Sdy Slow |Slow |Sdy. |Slow |Act. [Slow |Act. Act. Slow jSdy. Sdy. Sdy. 
Supply ..e-jNml. |Nml. Nml. |Nml. [Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. Low jNml. Nml Nml 
Price trend,..... Inc. Inc. Firm |Firm |Firm [Firm |Firm |Firm |Firm |Firm |Firm Firm {Firm Firm Firm 
Atlanta 
Demand........]Act. |Act. Sdy. |[Act. |Act. |Act. |Slow jAct. |Act. |[Act. /|Act. Act. |Sdy. Act Act. 
Pa Low |Nml. Nml. |Low |Low [{Nml. |Low |Nml. |Nml. |Low |Nml. Low |Nml. Nml. Low 
Price trend. .....| Inc. Inc. Firm [Firm |Firm |Firm |Firm |Firm |Firm |Firm |Firm Firm |Firm Inc. Firm 
Pittsburgh 
Demand......../Act. |Sdy. Sdy. [Sdy. lAct. |Sdy. [Sdy. |Sdy. |Sdy. |Sdy. (|Sdy. Sdy. [Sdy. Act. Sdy. 
MEN. «+ ac «xs Nml. |Nml. Nml. |Nml. \Low |Nml. |Nml. |Nml. |Nml. [Nml. |Nml Nml. {Nml. Nol. Nml. 
Price trend. ..... Inc. Inc. Firm {Firm Inc. Firm |Firm |Inc. Firm |Firm {Inc. Firm |Firm Firm Firm 
Cleveland 
Demand........|Act. |Act. Sdy Sdy. |Sdy: |Sdy. {Sdy. |Sdy. |Act. [Act. |/Act. Act. |Sdy. Act. Sdy 
Supply.........]Nml. |Low Nml. |Nml. |Low |Nml. |Nml. |Nml. |Nml. |Nml. |Nml Nml. |Nml. Nml Nml. 
Price trend. ..... {Inc. Inc. Firm |Firm |Firm |Firm |Firm [Firm |Firm |Firm. |Firm Firm |Firm Firm Firm 
Chicago 
Demand........|Act. [Sdy. Sdy Act. |Sdy. |Slow |Act. |Sdy. |Act. |Sdy. |Act. Sdy. |Act. Act. Act. 
Supply.........|]Nml. |Nml. Nml. |Nml. |Nmi. |Low |Nml. |Nml. |Nml. |Nml. |Nml Nml. |Nml. Nml. Low 
Price trend. ..... | Inc. Inc. Firm |Firm |Firm [Firm |Firm |Inc. Firm |Firm |Inc. Firm |Firm Inc. Firm 
St. Paul-Minneap 
Demand......../Act. [Slow Sdy. |Act. |Act. |Sdy. |jAct. |Sdy. |Sdy. /|Sdy. ly. Act. |Slow |Sdy. ([Sdy. Act. 
Supply.........]Low |Nml. Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. Nml. |Nml. |Nml. |Nml. Low 
Price trend. ..... | Inc. Firm Firm |Firm {Inc. ‘irm |Firm |Firm {Firm [Firm |Firm Firm |Firm |Firm |Firm Firm 
St. Louis 
Demand........]/Act. |Sdy. Sdy. |Slow (Sdy. ([Sdy Act Sdy. |Slow |Sdy. |Sdy Act Act. |{Act. {Slow Act. 
re Low |Nml. Nml. |Nml. [Nm]. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml Nml. |Low |Nml. |Hi. Low 
Price trend...... Firm {Firm Firm |Firm |Firm |Firm |Firm |Firm |Firm |Firm [Firm Firm |Firm |Firm |Firm Firm 
New Orleans 
Demand Sdy. [Sdy. Sdy. |Sdy. |Act. [Slow |Slow |Sdy Sdy. |Sdy. |Act. Act. (Sdy. |Act. 'Sdy. Sdy. 
SS eee Low |Nml. Nml. [Low |Low |Nml. {Low |Nml. |Nml. |[Nml. |Low Nml. jNml. |Low |Nml. Nml. 
Price trend...... Inc. Inc. Firm |Ine. Inc. Firm |Firm |Firm |Firm |Firm |lIne. Firm |Firm |Firm {Inc. Firm 
Denver 
Demand........ | Act. Act. Slow |Act. |[Act. |[Sdy. [Slow |Act Slow |Sdy. /|Act. Act. {Slow jAct. [Act. Sdy. 
I. oo nde x Nml. |Low Low |Nml. |Nml. |Nml. |Low |Nml. |Nml. |Nml. |Nml. Nml. |Nml. |Nml. |Nml. Nml. 
Price trend. .... . | Inc. Inc. Firm |Firm |Firm /|Firm |Firm |Firm |Firm |Firm |Ine. Firm [Firm |Firm }Firm Firm 
Salt Lake City 
Demand........}Act. |Sdy. Sdy. |Sdy. [Slow |Act. |Sdy. |Slow |Sdy. |Sdy. |Sdy. Act. |Slow |Sdy. |Act. Sdy. 
DONS «ig beta: Low |Nml. Nml. |Nml. |Nml. |Nml. |Nml. |Hi. Nml. |Nml. |Nml. Nml. {Nml. |Nml. |Nml. Nn. 
Price trend. ..... | Inc. Firm Firm jInc. Inc. Inc. Firm {Firm |Firm /|Firm |Inc. Inc. Firm |Firm [Firm Firm 
Portland-Seattle 
Demand........]Act. | Act. Act. |Act. |Act. [Slow |Sdy. |Sdy. [{Act. |Sdy. /|Sdy. Sdy. |Sdy. |{Act. (Sdy. Slow 
wave Nml. |Nml. Nml. |Nml. |Nml. |Nml. [Low |Nml. |Nml. |Nml. |Nml Nml. |Nml. |Nml. |Nml. Nml 
Price trend. ..... | Ine. Firm Firm |Inc. Firm |Firm |Firm |Firm |Firm |Firm |Ine Firm |Firm {Firm {Ine. Firm 
San Francisco 
Demand........JAct. | Act. . |Sdy. |Sdy. j;Act. [Sdy. |Sdy. [Sdy. |Sdy. |Sdy. |Act Act. |Sdy. |Act. |Act. Sdy. 
Supply.........]Nml. |Nml. Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. |Nml. !Nml Nml. |Nml. |Nml. {Low Nml 
Price trend..... | Inc. Inc. Firm |Firm [{Dec. |Dec. |Firm |Ine. Firm |Ine. Inc. Dec. |Firm [Firm |Firm Firm 














Cleveland Most jobbers report the 

week just finished as 
the best thus far of 1923 and sales in 
excess of those in the same week last 
year. Particular strength in indus- 
trial equipment is noticed. Conduit 
oxes are in strong demand. Central- 
station companies have plans under way 
to increase power production to meet 
srowing demand. Radio dealers as 
Well as jobbers report an active week. 
Rectifiers are moving fairly well, but 
signa] 


percentage of full-time operations with 
the situation clarified by an extension to 
April of contracts between operators 
and mines. Loading of coal cars is in- 
creasing weekly. Crude-oil production 
is in greater volume than a year ago, 
while flour-milling and meat-packing 
operations are exceptionally heavy. All 
branches of the electrical industry as a 
result of these improvements are profit- 
ing accordingly. 


had a tendency to create more interest 
in aluminum for transmission lines. 
Jobbers generally report very good busi- 
ness. A slight seasonal lull is being 
experienced at this time, but sales are 
appreciably better than a year ago. 
Radio is apparently very active in the 
better class of sets. 


San Francisco M@y price ad- 
vances are re- 


corded. Push switches, sockets, sign and 


‘pparatus sales are _ rather 2 Construction weatherproof receptacles have climbed 
Spotty. - Portland Seattle throughout the about 10 per cent. Solder has advanced 
Northwest is very active. As a conse- because of lead-base increase with in- 

Denver General business continues quence lumber production is 10 per cent dications of further advances. Dealers 
tile 1; to improve. In mercan- to 20 per cent above normal and the de- report good sales of flatirons. Clothes- 
Ines growing volume of business mand for electrical equipment is grow- washer lists have changed, dealers’ 


eee Increases in ore values are 
ene activity in metal mines, and 
“mining is proceeding at a high 


ing rapidly. Central stations are in 
the market for a large amount of equip- 
ment. The rising price of copper has 


average profit having risen from about 
30 per cent to nearly 40 per cent dur- 
ing the past year. 
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Devoted to News of the 
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Westinghouse and Baldwin to 
Revise Agreement 


The several-years-old agreement be- 
tween the Baldwin Locomotive Com- 
pany and the Westinghouse Electric & 
Manufacturing Company which called 
for co-operation in the manufacture of 
electric locomotives will be extended 
along revised lines, according to offi- 
cials of these companies, because of the 
greatly increased demand for electric 
locomotives. The production has not 
kept pace with this demand. 

It is predicted that orders for elec- 
tric locomotives will be especially large 
in foreign countries where hydro-elec- 
tric development is in progress. The 
movement is expected to expand for the 
purpose of economy of operation as 
well. 

The American Locomotive Company 
recently entered into a similar agree- 
ment with the General Electric Com- 


pany. 
—<$<$ 


Electric Storage Battery Declares 
Quarterly Dividend 


The Electric Storage Battery Com- 
pany, Allegheny Avenue and Nine- 
teenth Street, Philadelphia, announces 
that its directors have declared a quar- 
terly dividend of $1 per share from the 
accumulated surplus of the company 
on both the common stock and the pre- 
ferred stock, payable April 2, 1923, 
to stockholders of record of both these 
classes of stock at the close of busi- 
ness on March 17. 





Robbins & Myers Change in 
Advertising Directorship 


The Robbins & Myers Company, 
Springfield, Ohio, manufacturers of elec- 
tric motors, generators and fans, have 
announced the appointment of H. H. 
Beck as its advertising manager. 

Mr. Beck canie to Robbins & Myers 
from Erwin, Wasey & Company, Chi- 
cago, advertising agents, with which 
concern he had been associated for the 
last few years. His connection with 
the Robbins & Myers Company became 
effective on March 1. 

ee 


Changes in Detroit Office of 
Cutler-Hammer Company 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, manufacturer of 
controlling devices, announces the fol- 
lowing changes in its Detroit office: 

J. C. Goodale, who has been in the 
Detroit office of the company for the 
past three years, has been appointed 
branch manager. C. W. Greenman of 
the Detroit office has been transferred 


to the sales department of the Chicago 
office, wiring-device department. B. J. 
Larsen has been transferred from the 
Chicago to the Detroit office to take up 
the sales work in connection with wir- 
ing devices, heating apparatus and 
molded products. 
ouuidien 


Canadian Allis-Chalmers Awarded 
$1,500,000 Contract 


Contract for the purchase by J. B. 
Duke, Charlotte, N. C., and Sir William 
Price, Quebec, Canada, who are de- 
veloping around 400,000 hp. in hydro- 
electric plants in Canada, of $1,500,000 
of hydraulic machinery has_ been 
awarded to the Canadian Allis-Chal- 
mers Company, Quebec. The water- 
wheel machinery will be utilized in the 
building of the immense Canadian hy- 
dro-electric plants under construction 
by the Quebec Development Company, 
Ltd., in which Mr. Duke and Sir Wil- 
liam Price are jointly associated. 

Other bidders for this contract were 
the Vickers Company, London; the 
Armsbury-Whitworth Company, Lon- 
don; the Dominion Engineering Com- 
pany, Montreal, and the Wellman- 
Seaver-Morgan Company, York, Pa. 





Parr Opens Newark Branch 


The Parr Electric Company, Inc., 77 
Warren Street, New York City, an- 
nounces that in order to give better 
service to its customers in the State 
of New Jersey it has opened a branch 
warehouse and sales office at 28 Treat 
Place, Newark, where a complete stock 
is being carried. 
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Lindsey Brothers Open Main 
Sales Office in Minneapolis 


The Lindsey Brothers Company has 
established its Eastern sales office for 
handling its cedar-pole business at its 
concentrating yards in Minneapolis, 
F, D. Scott, who has been the sales 
manager of the Lindsey Brothers Ca- 
nadian Company, Ltd., at Nelson, B.C., 
is in charge of the new office and yards 
at 3101 University Avenue, N. E., and 
L. E. Dunn, who has been the traffic 
manager at the Spokane office, is trans- 
ferred to the Minneapolis office. The 
treating plant and Pentrex machine are 
at Minneapolis, and it is felt that the 
opening of the new office, which is mid- 
way between the Western producing 
districts and the Eastern consuming 
districts, will make for better service to 
customers. It is felt that the location 
of the main sales office directly at the 
treating and shipping plant in place of 
in a downtown office will help to better 
service to the consumer. 

adieniabeciie 


Dust Explosion Body’s Regula. 
tions of Interest to Lamp Makers 


Manufacturers of electric lamps and 
other equipment, lamp guards, etc., used 
in grain elevators, flour and feed mills, 
sugar-pulverizing plants, pulverizing- 
fuel plants and cocoa-grinding plants 
will be interested in new regulations 
for the prevention of dust explosions 
which are being prepared by the 
National Fire Protection Association. 

These regulations were finally revised 
and approved at a meeting of the dust 
explosion hazards committee held at 
Buffalo, March 5 and 6, and will be 
ready for distribution in printed form 
in a few days through the office of the 
National Fire Protection Association, 
40 Central Street, Boston. 

The regulations as printed are ten- 
tative only and will be subject to 
amendment until the next annual meet- 
ing of the association, to be held at 
Chicago, May 8, 2 and 10. 





Jeffery-Dewitt Awarded Large Orders 


The Jeffery-Dewitt Insulator Com- 
pany, Kenova, W. Va., reports an in- 
crease in demand for its products to 
be used in connection with large ex- 
tensions of transmission lines now 
being made throughout the country. It 
states that it has just been awarded 
one order through its sales representa- 
tives, the R. W. Lillie Corporation, 50 
Church Street, New York City, by the 
Southern Power Company, Charlotte, 
N. C., for 63,200 suspension-type insu- 
lators to be used in connection with a 
hundred-mile transmission-line exten- 
sion, operating at 110,000 volts. It has 
also been awarded an order by the 
William A. Baehr organization of Chi- 
cago for 12,250 suspension insulators 
for shipment to the Oklahoma Light & 
Power Company. 

The company also announces that it 
is now filling an order for the Niagara, 
Lockport & Ontario Power Company, 


Buffalo, for 100,000 suspension insv- 
lators to be used in connection with 
transmission-line extensions operating 
at 110,000 volts. Other orders for large 
amounts have been awarded by the 
United Gas Improvement Company, 
Philadelphia; the Southern Sierras 
Power Company, Riverside, Cal., and 
the Washington Water Power Company, 
Spokane, Wash. 

The fact that this company uses col 
tinuous tunnel kilns which operate 
twenty-four hours per day and 365 days 
per year insures a large manufactur 
ing production totaling well over ha'f 
a million .suspension insulators pe 
year. Officials state that the demand 
for the flange-type insulator used ™ 
connection with switching apparatus 
and bus supports has run exceptionally 
heavy. New orders for flange-type ™ 
sulators are now running at the rate 
of 8,000 to 10,000 units per month. 
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Anaconda Formally in Control of 
Chile Copper 


Control of the Chile Copper Company 
formally passed to the Anaconda Cop- 
per Mining Company March 7 with the 
resignation from its board of the fol- 
lowing men: W. E. Bennett, A. C. 
Burrage, Russell Burrage, H. L. Chali- 
foux, Daniel Guggenheim, Murray 
Guggenheim, S. R. Guggenheim, E. A. 
Guggenheim, H. F. Guggenheim, R. C. 
Klugescheid, J. K. McGowan, E. Earle 


Moran, John A. Steele and C. A. 
Wilson. 
The following new officers were 


elected: John D. Ryan, chairman of 
the board; C. F. Kelley, president; 
B. B. Thayer, vice-president, and A. H. 
Melin, scretary and treasurer. 

The board of directors of the Chile 
Copper Company has been reduced to 
eleven members, the following new 
board having been elected: John D. 
Ryan, C. F. Kelley, B. B. Thayer, P. A. 
Rockefeller, Nicholas F. Brady, An- 
drew J. Miller, George H. Church and 
A. H. Melin. 





Dutchess Bleachery Appoints 
A. P. Eckert Sales Manager 


The Dutchess Bleachery, Inc., 320 
Broadway, New York City, announces 
the appointment of Avery P. Eckert as 
sales manager of its insulation division, 
with office in New York City. Mr. 
Avery’s experience includes fourteen 
years with the india-rubber wire divi- 
sion of the United States Rubber Com- 
pany and thirteen years with the Safety 
Insulated Wire & Cable Company, 114 
Liberty Street, New York City. 





Northern Electric of Canada 
Opens Hamilton Warehouse 


The Northern Electric Company, 
Ltd., 121 Shearer Street, Montreal, re- 
cently opened a warehouse in Hamilton, 
Ontario, at 43 King William Street, 
Empire Building, where it is carrying 
a complete line of electrical supplies, 
wires and cables, appliances, etc., per- 
forming a function similar to its ware- 
houses at London and Windsor, Ont. 

ahcleighidcoens 


Robertson-Cataract Buys Utica 
and Syracuse Supply Houses 


The Robertson-Cataract Electric Com- 
pany, Buffalo, announces that it has 
recently purchased and is operating the 
Mohawk Electrical Supply Company, 
Syracuse, N. Y., and the Utica Elec- 
trical Supply Company, Utica, N. Y. 
The company also has purchased prop- 
erty in Rochester, where a branch office 
and warehouse will be opened April 1. 

For many years the Robertson-Cat- 
aract Electric Company has covered th? 
entire State of New York (except the 
metropolitan and southeastern portion) 
as well as the northern tier of counties 
in Pennsylvania, and with the acquisi- 
tion of the concerns enumerated it 
Proposes to give the same service and 
tensive cultivation throughout the 
entire territory that has heretofore been 
8iven in western New York. 


ELECTRICAL WORLD 


J. B. Wiseman, formerly purchasing 
agent, has been made supervisor of 
merchandise in connection with the ex- 
pansion plans of this company. S. H. 
Brownlee, formerly investment man- 
ager, has been appointed manager of 
purchase and investment. 


To Represent Pacific Electric 


Representation for the Pacific Elec- 
tric Manufacturing Company has been 
provided in Denver by J. Ludwig 
Hansen, an electrical engineer of Salt 
Lake City, who recently opened offices 
in the Colorado capital. 





Changes in Varney Supply Staff 


The Varney Electrical Supply Com- 
pany, 121 South Meridian Street, In- 
dianapolis, jobber, announces that H. 
A. Robertson has been appointed gen- 
eral manager of both its Indianapolis 
and Evansville (Ind.) houses. He was 
formerly manager of the Evansville 
branch. C. S. Walker continues as 
president of the company and W. H. 
Makepeace as sales manager of the 
Indianapolis house. O. L. Ferguson 
has been made local manager at Evans- 
ville and J. H. Richards sales manager 
at Evansville. 





Killark of St. Louis Appoints Cali- 
fornia Sales Agent 


The Killark Electric Manufacturing 
Company, Easton and Warne Avenues, 
St. Louis, manufacturer of fuses, con- 
duit fittings, bell-ringing transformers, 
soldering paste, etc., announces a new 
agency arrangement which it has com- 
pleted recently in San Francisco. The 
selling agent in this territory is the 
Electric Sales Company, 111 New Mont- 
gomery Street, San Francisco, which 
will cover northern California. 





Denver Firms Promote Radio 


The Hendrie & Bolthoff Company, the 
Reynolds Radio Corporation, the Win- 
ner Radio Corporation, the Rocky 
Mountain Radio Company and _ the 
Mine & Smelter Supply Company, act- 
ing through the radio jobbers’ associ- 
ation of Denver, have, in the interests 
of better radio programs, arranged to 
provide regular afternoon and evening 
programs from the Reynolds and Win- 
ner stations under the direction of Jack 


O’Brien, a Denver promoter. 
—$< 


Distributors’ Corporation Formed 


The Electrical Distributors’ Corpora- 
tion, 47 Center Street, New Britain, 
Conn., has been incorporated under 
Connecticut laws to engage in the ad- 
vertising, distributing and marketing 
of electrical devices. The capital stock 
is $200,000, and the officers are: T. H. 
Lewis, Philadelphia, president; C. F. 
Smith, New Britain, vice-president; 
O. F. Rost, Newark, N. J., secretary; 
V. C. B. Wetmore, Boston, treasurer; 
P. C. Rickey, Berlin, Conn., assistant 
treasurer, and E. F. Hall, New Britain, 
assistant secretary. 
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Western Electric Company Breaks 
Employment Records at Chicago 


Records for employment have been 
broken at the works of the Western 
Electric Company in Chicago. Increas- 
ing at the rate of more than a thousand 
employees a month since last November, 
the plant has expanded its force until 
today it has a payroll of more than 
31,000. This rapid growth is a result 
of the enlarged program of the Bell 
system. 

The growth of the Western Electric 
works since it opened in 1905 to take 
over the manufacturing functions for- 
merly carried on at the shops in New 
York and on Clinton Street, Chicago, 
has constantly reflected expansion of 
the country’s telephone system. From 
a working force of 9,974 men and 
women in 1905 the plant personnel in- 
creased to 13,596 in 1910, 16,735 in 1918, 
20,125 in 1920 and an average of 26,625 
in 1922, until it reached its present high 
mark for more than 31,000. 

The present working force at the 
Chicago works consists of 21,300 men 
and 8,700 women. Of this number 7,360 
have been employed by the Western 
Electric Company more than five years 


each. 
———— > 


The Main Electric Company, Cleve- 
land, manufacturer of power and light 
plants, announces that it has acquired 
the Radio Company, whose products 
will be continued as heretofore. The 
Main company has resumed shipping 
lighting plants to South America with 
the improvement in exchange rates and 
general business conditions, 


The Robert Findlay Manufacturing 
Company, 100-104 Lexington Avenue, 
Brooklyn, N. Y., manufacturer of 
lighting fixtures, has plans nearing 
completion for the erection of a three- 
story plant addition, 60 ft. x 100 ft., 
estimated to cost $25,000. It is ex- 
pected to call for bids and award a 
contract at an early date. 


The Interstate Electric Company, St 
Louis, Mo., recently organized with a 
capital of $20,000, has arranged for the 
operation of a local plant for the manu- 
facture of battery-charging outfits for 
radio and other batteries and kindred 
electric equipment. The initial capacity 
will be about fifty charging outfits 
daily. 

The International Lamp Corporation, 
Chicago, has been organized with a 
capital of $2,000,000 to take over and 
merge the International Lamp Manu- 
facturing Company, 5338 Wabash Ave- 
nue, Chicago; the Superior Furniture 
Manufacturing Company, the Standard 
Lamp Manufacturing Company and the 
Garden City Manufacturing Company. 
Nathan Manilow, head of the first- 
named company, is president of the 
consolidated organization. 


The Pure Carbon Company, Wells- 
ville, N. Y., manufacturer of carbon 
brushes for motors and generators, also 
carbon specialties, announces the estab- 
lishment at Clarksburg of a northern 
West Virginia representative, Norman 
Strugnell. 
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Foreign Trade Notes 





ELECTRIFICATION OF THE SWISS 
FEDERAL RAILWAYS TO BE RUSHED. 
—The Director-General of the Swiss Fed- 
eral Railways, in a speech recently deliv- 
ered before the members of the Swiss press 
regarding the accelerated electrification of 
the Federal Railways, stated that of the 


total amount appropriated for that pur- 
pose 25 per cent, or about 112,500,000 
francs, will be expended abroad for the 


purchase of material. It is now proposed 
to rush the work on the electrification of 
1,117 km. so that all the lines will be com- 
pleted at the end of 1928. According to 
the new program, about 190 km. will be 
electrified each year, instead of 110 km. 
Energy to operate the above lines will be 
secured from the Barberine power station, 
now under construction, and the upper sta- 
tion at Chatelard. The cost of these sta- 
tions is estimated at 42,000,000 francs and 
is included in the amount appropriated for 
the electrification work. 


SPAIN DECREES RADIO A MONOP- 


OLY. — The Spanish government has de- 
clared radio telephony, according to Com- 
merce Reports, a state monopoly, and a 


decree to this effect was published March 1. 
Bids for an exclusive concession to exploit 
radio telephony in Spain will be asked 
within sixty days. Foreign companies 
interested will be given an opportunity for 
submitting proposals. It is stated, however, 
that Spaniards will have the preference in 
the matter. 





Foreign Trade Opportunities 








Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


Purchase and agency is desired in Bolivia 
(No. 5,627) of electrical goods, sanitary 
supplies, etc. 

An agency is desired in Austria (No. 
5,669) for automobile accessories, such as 
lighting systems, electric starters and fur- 
nishings for bodies. 


An agency and purchase is desired in 
France (No. 5,684) for an electric dish- 
washing machine for household and hotel 
use, 

Purchase or agency is desired in Italy 
(No. 5,685) for small electric furnaces for 
gold and silversmiths and like trades. 


Purchase is desired in Spain (No. 5,691) 
for three electric cranes to lift up to 6,614 
Ib. with a radius of 14 m., with arms 16 m., 
on track of 5 m. width inside rails, and 
four electric motors, three-phase, 50 cycles, 


11,750 volts, alternating current, to be 

transformed on the motors provided. 
ADDITIONAL POWER FOR THE 

RAND MINES, SOUTH AFRICA. — The 


directors of the Victoria Falls & Transvaal 
Power Company, Ltd., which, with its sub- 
sidiary, the Rand Mines Supply Company. 
Ltd., ~oenee most of the Rand mines an 
municipalities with power, according to Com- 
merce Reports, contemplate extensions to 
its plant, including the installation of two 
large generating units with boilers and 
accessories, which will be purchased in the 
near future. The municipality of Johan- 
nesburg is considering making arrange- 
ments with the company whereby the former 
will connect its light and power system 
with the municipal system of the town of 
Johannesburg. 


TURBO-GENERATORS FOR WHITE 
BAY POWER HOUSE, SYDNEY, AUS- 
TRALIA.—tTenders will be received by the 
Railway Commissioners until June 13 for 
two 20,000-kw. turbo-alternators with con- 
densing plant and accessories for the White 
Bay power house, Sydney, of the New 
South Wales Government Railways and 
Tramways. 

WATER-SCREENING PLANT FOR THE 
MORWELL POWER SCHEME, AUSTRA- 
LIA.—Tenders are being asked (no date) 
by the State Electricity Commission of 
Victoria, Melbourne, Australia, for a water- 
screening plant for the Morwell power 
scheme (Specification 23-28). 

CAMA, NORTON & COMPANY, 11 Elphin- 
stone Circle, Bombay, India, importers of 
electrical machinery, plants, devices and 
appliances, would like to receive catalogs 
and other literature relating to electrical 
machinery, equipment and appliances, and 
would also like to correspond with manu- 
facturers and dealers of same. 


ELECTRICAL WORLD 


POSSIBLE MARKET FOR ELECTRIC 
TRUCKS IN MARSEILLES, FRANCE.— 
Owing to the scattered location of many 
large factories and shipping firms around 
Marseilles, France, there is a considerable 
demand for trucks. Gasoline trucks have 
been used heretofore, but an enterprising 
firm, Commerce Reports states, desires to 
introduce electric trucks on account of 
their greater economy of operation. Fur- 
ther information may be secured on appli- 
cation to the Automotive Division, Bureau 
of Foreign and Domestic Commerce, Wash- 
ington, D. C. 





New Apparatus and 
Publications 





ELECTRIC INCUBATOR AND 
BREEDER. — The Oakes Manufacturing 
Company, Tipton, Ind., has placed on the 
market an all-metal electric incubator. 

ELECTRIC SOLDERING IRON. — The 
Post Electric Company, 30 East Forty- 
second Street, New York City, has devel- 
oped a new small electric soldering iron. 

TRAFFIC LAMPS. — The Safety Traffic 
Light Manufacturing Company, 425 East 
Water Street, Milwaukee, has brought out 
a new line of disappearing-dome safety 
traffic lamps. 

ELECTRIC RANGES.—tThree new models 
of electric ranges, known as “Hotpoint 
Hughes” apartment-house ranges, have 
been developed by the Edison Electric Appli- 
ance Company, Inc., 5,600 West Taylor 
Street, Chicago. 

ATTACHMENT FOR BATTERY 
CHARGE.—A device for charging “B” bat- 
teries, to be used as an attachment to the 
“Tungar”’ battery charger, has been devel- 
oped by the General Electric Company, 
Schenectady, N. Y. 

COIN-OPERATED ELECTRIC FAN.— 
The electric Fan Sales Company, Memphis, 
Tenn., has placed on the market an elec- 
tric fan that will run one hour for each 
nickel deposited in the slot. 


WAFFLE IRON.—The Fitzgerald Manu- 
facturing Company, Torrington, Conn., has 
recently brought out a new “Star-Rite’”’ 
waffle iron. 


COMBINATION TESTER.—A _ combina- 
tion tester, “Jefferson,” for spark plugs and 
automobile lamps has been developed by the 
Jefferson Electric Manufacturing Company, 
426 South Green Street, Chicago. 


CEILING FAN.—An alternating-current 
ceiling fan with a “Brascolite”’ lamp attach- 
ment has been brought out by the Hunter 
Fan & Motor Company, 46 West Forty- 
eighth Street, New York City. 

METER BOX.—A complete meter box 
installed so that it may be read outside 
the building is being offered by the Donley 
— Company, 7,400 4£tna Road, Cleve- 
and, 


ELECTRIC WATER HEATER.—An elec- 
tric water heater that can be attached to 
any water boiler has been developed by the 
Acme Electric Heating Company, 1,217 
Washington Street, Boston. 

SURGE ARRESTERS.—Bulletin No, 4-A 
distributed by the Electro Service Company, 
Marietta, Ga., describes the ‘“‘Bennett” surge 
arresters and disk gaps. 





New Incorporations 





THE MILFORD TOWNSHIP POWER 
COMPANY, Philadelphia, has been char- 
tered to install and operate an electric 
system in Milford Township. R. Van Horn, 


4,929 Catherine Street, Philadelphia, is 
treasurer. 
THE CLARKE COUNTY POWER & 


WATER COMPANY, Vancouver, Wash., has 
been incorporated with a capital stock of 
$50,000 by C. W. Riddell, R. S. Durkee, 
A. L. Miller, George Nowak and H. H. 
Riddell. The company proposes to erect a 
transmission line to Battle Ground and 
vicinity. 

THE CORAL GABLES UTILITIES 
COMPANY, Miami, Fla., has been char- 
tered with a capital stock of $500,000. The 
officers are: George E. Merrick, president, 
and Edwin G. Bishop, secretary and treas- 
urer. 

THB LANIER COUNTY POWER COM- 
PANY, Milltown, Ga., has been incorpo- 
rated by F. E. Hatch, Albany; R. T. Berry- 
hill, Milltown, and others. The company 
is capitalized at $300,000 and proposes to 
construct a hydro-electric plant on Lake 
Irma, for which contract has been awarded. 
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Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


LEWISTOWN, ME. — Electric power 
equipment will be installed in the proposed 
addition to the textile mill of the Hill Man- 
ufacturing Company, to cost $175,000. 

MANCHESTER, N. H.—The directors of 
the Manchester Traction, Light & Power 
Company have authorized an increase in 
capital stock of $708,300, the proceeds to 
be used to pay for the addition to the 
Kelley’s Falls plant and for laying wires 
in underground conduits which have already 
been built. 

BEVERLY, MASS.—Plans for the pro- 
posed high school to be erected at Sohler 
Road and Conlon Street, to cost about 
$1,000,000, include a power plant. Adden 
& Parker, 177 State Street, Boston, are 
architects. 

FALL RIVER, MASS.—Plans are under 
way for a new power development at Fall 
River to supply power in Fall River, Paw- 
tucket and Brockton. A new company will 
be formed, known as the Montaup Electric 
Company, to operate the plant. The cost 
of the proposed plant is estimated at 
$11,000,000. Interests connected with the 
Fall River Electric Light Company, the 
Edison Electric Illuminating Company of 
Brockton and the Blackstone Valley Gas & 
Electric Company are said to be behind 
the project. 

WORCESTER, MASS.—Improvements are 
contemplated by the Worcester Electric 
Light Company, including the installation 
of a 12,500-kw. turbo-generator. The cost 
is estimated at about $500,000. 


WOONSOCKET, R. I.—Work has begun 
on the construction of a new power 
plant for the Guerin Mills, Ine., to cost 
about $80,000. 


GEORGETOWN, CONN.—The Gilbert & 
3ennett Company will install electric power 
equipment _in its proposed three-story mill 
addition, 50 ft. x 135 ft, for the manu- 
facture of wire cloth. 


MIDDLETOWN, CONN.—The construc- 
tion of a new power house on Water Street 
is under consideration by the Connecticut 
Power Company, as are improvements to 
the power house in the Cromwell district. 
The company also plans to lay a 13,000-volt 
cable from Middletown to Portland. 


SOUTH COVENTRY, CONN.—The Wil- 
limantic Paper Company will install a 
waterwheel and electric power equipment 
at its local mills. 


Middle Atlantic States 


BUFFALO, N. Y.—Electric power equip- 
ment will be installed in the new printing 
plant to be erected by the J. W. Clement 
Company, Lord Street, at a cost of about 
$150,000, 


BUFFALO, N. Y.—Plans for the proposed 
plant of the Hendon Chemical Company, 
recently organized, include a power house. 
The cost is estimated at about $1,000,000. 
Williams, Minard & Williams, Erie County 
Bank Building, are representatives. 


BUFFALO, N. Y.—The New York Tele- 
phone Company has awarded a contract to 
the John W. Cowper Company, Fidelity 
Zuilding, for the construction of a three 
story mechanical plant at East Delavan and 
Jefferson Avenues, to cost $250,000 A 
machine shop with motor-driven equipment 
will be installed. 

TRENTON, N. J.—The board of directors 
of the Mercer Hospital are considering the 
construction of a power house, to cost about 
$30,000. 





DANVILLE, PA.—The installation of % 
street-lighting system on Mill Street !s under 
consideration. 

HAZLETON, PA.—The Wilkes-Barre ‘ 
Hazleton Railway Company will insta 
additional transformers and other | we 
ment at its power plant. Connection wil 


be made with the lines of the Pennsy!vania 
Power & Light Company. 


MARTIN’S CREEK, PA.—The Atlas 
Portland Cement Company, 25 Bri — 


New York, is planning to install a 6 
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turbo-generator and auxiliary equipment in 
the power house of its local cement-mill. 
Extensions and improvements will also be 
made at other power plants of the company. 

NORRISTOWN, PA.—The power plant of 
the Montgomery Ice & Coal Company was 


recently damaged by fire, causing a loss of 
about $55,000. 
PHILADELPHIA, PA.— The Milford 


Township Power Company, recently organ- 
ized, plans to erect a_transmission line in 
Milford ‘Township. R. Van Horn, 4920 
Catherine Street, Philadelphia, is treasurer. 

PHILADHLPHIA, PA.— Electric power 
equipment will be installed in the printing 
plant to be erected by the Philadelphia 
Inquirer at Broad and Callowhill Streets, 
to cost about $500,000. 


PHILADELPHIA, PA.—The Philadelphia 
Electric Company has acquired property, 
100 ft. x 100 ft., adjoining its power plant 
on Sansom Street, for proposed future addi- 

Ss. 5 
HO eITTSBURGH, PA.— The Philadelphia 
Company has issued $10,000,000 in bonds, 
the proceeds to be used for extensions and 
improvements, including an addition to its 
steam-generating plant on Duquesne Way 
to increase the output by 5,500 hp. 


PITTSBURGH, PA.—The Duquesne Light 
Company is arranging a construction pro- 
gram for extensions and improvements at 
its Colfax power plant and transmission 
lines, including the erection of a number 
of substations, to cost about $10,000,000. 


POTTSVILLE, PA.—The East Penn Elec- 
tric Company has issued $2,500,000 in bonds, 
the proceeds to be used for the construction 
of a 33,000-hp. steam-driven electric power 
plant, on which preliminary work has been 
commenced. 

WILKES-BARRE, PA. — A contract for 
street lighting has been awarded to the 
Wilkes-Barre company. All gas lamps will 
be replaced with electric lamps. 

BALTIMORE, MD.—tTentative plans are 
under consideration by the United Rail- 
ways & Electric Company for extensions 
and improvements during 1923, involving 
an expenditure of $2,120,000. 


NEWELL, W. VA.—Electric power equip- 
ment will be installed in the proposed addi- 
tion to the plant of the Homer Laughlin 
China Company, to cost about $700,000. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief of Air Service, United 
States Army, until March 20 for 10,000 ft. 
of high-tension ignition cable, No. 26, B. & 
S. gage. (Circular 590.) 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, until March 
27 for a quantity of inclosed fuses for 
Eastern and Western yards. (Schedule 
595.) 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until March 20 for insulators 
(Circular PR 13938-A-1CP); until March 
19 for switchboard supplies (Circular PR 
13932-1 CP); until March 22 for air con- 
densers (Circular PR 13936-A-5CP); until 
March 26 for ten 200-ft. tubular-steel radio 
masts and one mast-erecting equipment 
complete (Circular PR 13938-A-22CP). 








North Central States 


IONIA, MICH.—The Ypsilanti Reed Fur- 
niture Company will install electric power 
equipment for its proposed addition, to cost 
about $150,000. 

ALLIANCE, OHIO.—The installation of 
anew ornamental lighting system is under 
consideration by the City Council. 

TIFFIN, OHIO.—The County Commision- 
ers have decided to install an electric light- 
ing system in the buildings at the Seneca 
County Infirmary, 

CARTER, KY.—The Ashiand Limestone 
Company plans to build a power house at 
its local plant. M. E. S. Posey, Ashland, 
is manager and engineer. 


LOUISVILLE, KY.— The City Council 
as applied to the Federal Power Commis- 
Sion for permission to construct two munic- 
ipal liydro-electric plants, one on Green 
River near Mammoth Cave, and one the 
Cumberland River, near Burnside. 


SEYMOUR, IND.—The Automatic Con- 
trol Company, 707 Odd Fellows’ Building, 
Indianapolis, contemplates building a plant 
in Seymour, including a power house, esti- 
mated to cost about $1,000,000. The Russell 
N. Edwards Company, 45 Union Trust 
Building, Indianapolis, is architect. 

BELLEVILLE, ILL. — The Southern 
Illinois Light & Power Company, Hillsboro, 
contemplates the erection of a high-tension 


ELECTRICAL WORLD 


transmission line from Belleville to Edge- 
mont, a distance of 10 miles. 


CHICAGO, ILL. —The Illinois Central 
Railroad Company, 135 East Eleventh 
Place, is preparing plans for the electri- 
fication of its Wildwood yard, south of Ken- 
sington, and of the Markham yard, to cost 
about $1,000,000. 


AMERY, WIS.—The Wisconsin Hydro- 
Electric Company contemplates extending 
its transmission lines to the village of Prai- 
rie Farm. 

LADYSMITH, WIS.—The City Council 
has authorized the obtaining of estimates 
of cost for the installation of a municipal 
lighting plant to serve the city buildings 
and the ornamental street-lighting system. 

MARSHFIELD, WIS.—The City Council 
has authorized the Light and Water Com- 
mission to advertise for bids for the installa- 
tion of a new generating unit for the munic- 
ipal electric light and power plant. 


PHILLIPS, WIS.—The property of the 
Phillips Light, Heat, Water & Power Com- 
pany has been acquired by the Flambeau 
Public Service Company, which will furnish 
electricity to operate the local service from 
its plant at Parks Falls. The Flambeau 
company, it is understood, will rebuild the 
entire local distribution system in the near 
future. 

PLYMOUTH, WIS.—The committee ap- 
pointed to investigate the question of pur- 
chasing electricity instead of generating it 
at the municipal electric plant has recom- 
mended to the City Council that the city 
accept the proposal of the Eastern. Wis- 
consin Electric Company, Sheboygan, to 
supply electricity for the city. The com- 
pany offers to erect a transmission line 
from its substation to the municipal plant. 

PLYMOUTH, WIS.—Preliminary § ar- 
rangements, it is reported, are being made 
by the Badger Public Service Company, 
Elkhart Lake, for the erection of a 132,000- 
volt transmission line from the electric 
generating plant of the Milwaukee Electric 
Railway & Light Company at Lakeside to 
Plymouth. The Badger company is now 
building a transmission line from Kewas- 
kum to Cedar Grove. 


ANNAPOLIS, MO.—Plans are being pre- 
pared for the construction of an 800-ft. 
power dam, 100 ft. high, to develop from 
2,000 hp. to 5,000 hp., to cost about 
$1,000,000. The proposed dam will furnish 
power to the mines of the Annapolis Lead 
Company near here. C. T. Dana, Inter- 
national Life Building, St. Louis, is inter- 
ested in the project. W. A. Fuller, Railway 
Exchange Building, St. Louis, is engineer. 


HOLLISTER, MO.—Preliminary plans 
have been prepared by the Empire District 
Electric Company, Joplin, for a 1,500-ft. 
power dam, 175 ft. high, on White River, 
about 34 miles from Hollister, to cost about 
$15,000,000. A large power plant. it is said, 
will be erected here at a later date. G. A. 
Montgomery, Joplin, is manager. 


ST. LOUIS, MO.—Bids, it is understood, 
will soon be asked by the St. Louis & San 
Francisco Railroad Company, St. Louis, for 
repair shops, round shop, power house, mill 
shop, ete., at Fyler Avenue and railroad 
right-of-way, to cost about $500,000. R. C. 
Stephens is architect. 

SEDALIA, MO.—The City Light & Trac- 
tion Company plans to install soon equip- 
ment at its power plant, now under 
construction at Broadway and Ingram Ave- 
nue. It will have a capacity of 8,000 kw. 
and will cost about $350,000. 

SENECA, MO.—H. G. Olmstead & Com- 
pany, Oklahoma Building, Oklahoma City, 
engineers, have been engaged to prepare 
plans for a transmission line and local 
distributing system. 

CLEARWATER, NEB.—Plans are being 
prepared for extensions and improvements 
in the municipal electric light plant. 


RANDOLPH, NEB.—tThe installation of 
a Diesel engine and other equipment at the 
municipal power plant is under considera- 
tion. 

KANORADO, KAN.—Bids will be re- 
ceived by the Council until March 27 for the 
erection of a transmission line, to cost 
about $25,000. W. B. Rollins, Railway 
Exchange Building, Kansas City, Mo., are 
engineers, 

PARSONS, KAN.—The Kansas City Gas 
& Electric Company will build a steel-tower 
transmission line from Parsons to Wichita. 
Work will soon begin on its new local gen- 
erating plant. The entire project will cost 
about $3,500,000. 

WICHITA, KAN.—The American Power 
& Light Company has issued $5,000,000 in 
bonds, part of the proceeds to be used for 
extensions and improvements. 

WICHITA, KAN.—L. R. Hurd, president 
of the Red Star Milling Company, and 
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associates are planning to build a power 
plant to furnish electricity to two units 
of the Red Star Milling Company’s mills. 
at 1901 Worth Emporia Avenue. Contracts 
have been placed for part of the equipment. 





Southern States 


CHINA GROVE, N. C.—The Swink Man- 
ufacturing Company contemplates erecting 
a large cotton mill and the development 
of a new town, to be named Swink. The 
town site will be on the Southern Railway, 
6 miles south of Salisbury, and includes a 
development of 400 acres, power and sewer 
systems, to cost about $2,000,000. W. J. 
Swink, China Grove, is president. 

FAISON, N. C.—Bonds for $15,000 have 
been sold, the proceeds to be used for a 
municipal lighting plant. 


HENDERSON, N. C.—The Blue Ridge 
Power Company contemplates a new hydro- 
electric development on the Green River, 
to develop about 8,000 hp., at a cost of 
about $1,000,000. 


WADESBORO, N. C.—The Wade Manu- 
acturing Company is planning to build a 
hydro-electric generating plant for service 
at its cotton mills. The Yadin River Power 
Company is interested in the project. Rob- 
ert & Company, Atlanta, Ga., are engineers. 

BLACKSHEAR, GA. — Negotiations are 
under way between the Council and the 
officials of the Ware County Light & Power 
Company, Waycross, to furnish electricity 
to operate the local system. It is proposed 
to establish a twenty-four-hour service. 


JACKSONVILLE, FLA.—Plans are being 
prepared for the construction of a substation 
on Enterprise Street, to cost about $55,000. 


JACKSONVILLE, PA.—Bids will be re- 

ceived by the City Commission of the city 
of Jacksonville until March 19 for equip- 
ment for the municipal electric plant, in- 
cluding one*12,000-kw. turbo-generator, sur- 
face _condensing equipment, switchboard 
additions and improvements, for generating 
and substations, constant-current  trans- 
formers, power transformers, synchronous 
motors, two storage batteries, lead-covered 
cable and jointing material and copper wire. 
W. A. Evans is chairman. The Scofield 
Engineering Company, Philadelphia, is con- 
sulting engineer. 
,, TALLAHASSEE, FLA.—The West Flor- 
ida Power Company plans to erect a trans- 
mission line from Quincy to Havana, Fla. 
Work will soon begin on a hydro-electric 
power plant on the Ocklocknee River, 9 
miles from Tallahassee, to cost about 
$500,000. Mees & Mees, Charlotte, N. C., 
are engineers. 


TAMPA, FLA.—The Tampa _ Electric 
Company contemplates extensions and im- 
provements, to cost about $300,000. 


WAUCHULA, FLA. — Electrically oper- 
ated pumping machinery and power equip- 
ment will be installed at the municipal 
waterworks. 

CHATTANOOGA, TENN. — Extensions 
and improvements are contemplated by the 
Tennessee Electric Power Company during 
1923, involving an expenditure of about 
$1,000,000, of which about $400,000 will be 
spent in the Chattanooga district, $100,000 
being for the street-railway improvements. 
The balance will be used for substations, 
street-lighting purposes, transmission and 
distribution, lines, etc. 

BIRMINGHAM, ALA.—Plans are being 
prepared by the St. Louis & San Francisco 
Railroad Company, St. Louis, for round- 
house, car repair shop, power house, ma- 
chine shop, etc., to cost about $500,000, at 
East Thomas. Bids, it is understood, will 
soon be asked for the work. 


HEFLIN, ALA.—The electric plant of the 
Heflin Telephone & Electric Comaen was 
recently destroyed by fire At present the 
town is without electrical service, 

NEWTON, ALA.— The Houston Power 
Company will soon take bids for equipment 
for the proposed 3,000-hp. addition to its 
local hydro-electric plant. The Southern 
Engineering Corporation, Albany, Ga., is 
engineer. 

JACKSON, MISS.—The property of the 
Jackson Public Service Company, including 
the street-railway, electric and gas systems, 
has been purchased by H. C. Couch and 
J. L. Longino of Pine Bluff, Ark., and asso- 
ciates. Improvements to the systems, it is 
said, are contemplated. 


BAUXITE, ARK.—The Arkansas Light 
& Power Company will build a transmis- 
sion line for service in the city and for the 
plant of the American Bauxite Company. 

SWIFTON, ARK.— Surveys have been 
made for the installation of an electric 
light plant in Swifton. A . White is 
reported to be interested in the proiect. 
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3ATON ROUGE, LA.—The City Council 
is having plans prepared for complete new 
waterworks and sewerage systems, light and 
power plant, street improvements, etc., to 
cost about $1,000,000. J. W. Billingsley, 
Interstate Bank Building, New Orleans, is 
consulting engineer. 

JEFFERSON, OKLA.—Plans are under 
way for the erection of a transmission line 
and extensions to the local distribution 
system, to cost about $10,000. J. D. Bom- 
ford, Masonic Temple, Enid, is engineer. 

PICHER, OKLA.— The Mogul Mining 
Company plans to rebuild its plant and 
power house, recently destroyed by fire, 
causing a loss of about $90,000. 


ELDORADO, TEX.—The Arkansas Light 
& Power Company is preparing plans for 
an ice-manufacturing and_ refrigerating 
plant, to cost about $100,000. 

GRANBURY, TEX.—A_ special election 
will be held on March 20 to vote on the 

roposal to issue $75,000 in bonds for the 
installation of a municipal electric light and 
water plant. 


Pacific and Mountain States 


BELLINGHAM, WASH. — The Puget 
Sound Power & Light Company and the 
Pacific Northwest Traction Company (affil- 
jated) contemplate extensions in power 
systems in Whatcom and Skagit wvunties 
to cost $400,000. 

RAYMOND, WASH.—Arrangements have 
been made by the Willapa Lumber Com- 
pany for the installation of a 1,500-kw. 
turbine, to cost from $75,000 to $100,000. 
The company proposes to electrify its entire 
plant. 

SEATTLE, WASH.—The Banner Refin- 
ing Company, Kohl Building, San Fran- 
cisco, contemplates the construction of a 
ower house at its proposed local refinery, 
o cost about $200,000. 


YAKIMA, WASH.—The Artificial Ice & 
Cold Storage Company will install electric 
power equipment at its proposed ice-manu- 
facturing and cold-storage plant, to cost 
about $100,000. 

BERKELEY, CAL.—Plans are being pre- 
pared for an ornamental lighting system 
on Telegraph Avenue from the south city 
limits to Allston Way. About seventy-five 
standards will be required. 


EL CENTRO, CAL.—The City Council 
has authorized Harry Ott, superintendent of 
the city department, to secure estimates of 
the cost of an electric plant of sufficient 
capacity to operate the pumping plant and 
to furnish electricity for street lighting. 


FULLERTON, CAL.—The County Brick 
& Tile Company, recently organized, con- 
templates the installation of a substation 
in connection with its proposed local plant, 
to cost $50,000. F. C. Krause is interested 
in the company. 

LOS ANGELES, CAL.—The Public Serv- 
ice Commission has rejected bids recently 
received for ammeters, and new bids will 
be called. 

PORTOLA, CAL.—The electric plant of 
the Grizzly Electric Company was recently 
destroyed by fire, causing a loss of about 
$5,000. R. B. Young is owner. 

SACRAMENTO, CAL.—Tentative plans 
are under consideration for the installation 
of an ornamental lighting system on Twelfth 
Street, from the Capitol grounds to the 
subway. 

SAN MATEO, CAL.—Plans are bein 
drawn for the installation of an ornamenta 
lighting system in the business district, for 
which bids will soon be asked. G. Stanley 
Whitehead is engineer. 

SAN MATEO, CAL.—The Pacific Gas & 
Electric Company will build a steel-tower 
double transmission line in San Mateo 
County, in the vicinity of Redwood City 
and Visitacion Valley (24 miles), to cost 
about $915,000. 

SANTA MONICA, CAL.—Plans are being 
prepared for the installation of a street- 
lighting system on Pier Avenue. 

SAN RAFAEL, CAL.—The Pacific Gas 
& Electric Company, San Francisco, con- 
templates the installation of a new gen- 
erator and accessories and the erection of 
8 miles of transmission line. 

VENICE, CAL.—The proposal to issue 
$100,000 in bonds for the installation of an 
electric distributing system was defeated 
at a recent election. 

EPHRAIM, UTAH.—Plans are being con- 
sidered for extensions to the municipal 
electric light plant. 

LOGAN, UTAH.—aAn election will be held 
April 2 to vote on the proposal to issue 

200,000 in bonds for enlarging the munic- 
ipal electric light plant. 

ALAMOSA, COL.—Arrangements have 
been made by the local officials of th? 
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Colorado Power Company to provide elec- 
trical service in the towns of Antonito and 
Manassa, which heretofore have been served 
by local plants. The cost of rebuilding the 
systems in the two towns is estimated at 
about $12,000. The cost of extending the 
service to those communities is placed at 
30,000. <A private line from Alamosa to 
a Jara will be leased and a new line 
(22,000-volt) erected from that point into 
Antonito. A substation will be built at 
Romeo. 


DENVER, COL.—In addition to several 
ornamental street-lighting projects planned 
for the spring, new lamps at street inter- 
sections in the residence section of the cit 
have been authorized by the City Council. 
About 150 lamps will be installed, consist- 
ing of arc lamps, 400-cp. incandescents and 
80-cp. bracket lamps. 

RENO, NEV.—The Truckee River: Power 
Company is preparing plans for extensions 
in its transmission lines (48 miles) for con- 
nection with the system of the Pacific Gas 
& Electric Company near Lake Spaulding, 
to be operated at 60,000 volts. The cost 
is estimated at about $300,000. 


Canada 


BLENHEIM, ONT.— The Councils of 
Erieau, Cedar Springs and Erie Beach are 
having plans prepared for the installation 
of electric lighting systems in each town, 
electricity to be supplied from Blenheim. 
Frederick A. Gaby, chief engineer of the 
Hydro-Electric Power Commission of Onta- 
rio, will have charge of the work. 


DURHAM, ONT.— The Hydro-Electric 
Power Commission of Ontario is planning 
to extend its transmission lines through 
Grey County, with Durham as the central 
point. F. A. Gaby, Toronto, is chief engi- 
neer. 


HAMILTON, ONT.—The Hamilton Hydro- 
Electric Commission contemplates the erec- 
tion of a new substation, to cost about 
$100,000. 


LONDON, ONT.—The Public Utilities 
Commission is planning extensions to the 
sso00e lighting system, to cost about 





Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued Feb. 27, 1923) 


1,446,523. INSULATOR; L. Steinberger, 
Brooklyn, N. Y. App. filed Feb. 14, 1919. 
Means for securing hollow strain mem- 
bers to strain or suspension insulators. 

1,446,544. ELECTRICAL SOUND-DETECTING 
APPARATUS; P. W. Bridgman, Cambridge, 
Mass. App. filed June 25, 1919. Micro- 
phone of double-cell type. 

1,446,546. METHOD AND APPARATUS FOR THE 
FIXATION OF NITROGEN; C. H. Buettner, 
Cincinnati, Ohio. App. filed Feb. 3, 1922. 
By annular electric arcs. 

1,446,552. WrIGHING ScaLe; H. F. Dunn, 
Anderson, Ind. App. filed May 10, 1916. 
Electrically actuated indicating means 
for weighing scales. 

1,446,582. CALL-DISTRIBUTING SysTEM; L. 
Polinkowsky, Antwerp, Belgium. App. 
filed June 20, 1922. Uniformly distribut- 
ing calls received over a number of oper- 
ators’ positions. 

1,446,593. SrrEess-DISTRIBUTED INSULATOR; 
S. S. Sonneborn, Brooklyn, N. Y. App. 
filed April 24, 1918. MHigh-tension guy- 
wire type that is subjected to consider- 
able mechanical stress. 

1,446,598. TERMINAL; T. W. Turner, Min- 
neapolis, Minn. App. filed May 24, 1921. 
For aérial cable telephone wires. 

1,446,622. CuT-OutT Box; W. C. Hollins 
and F. P. Arrousez, Los Angeles, Cal. 
App. filed Aug. 27, 1919. Fireproof cut- 
out box. 

1,446,642. Motor CONTROLLER; FE. _ iI. 
Deutsch, Milwaukee, Wis. App. filed 
April 2, 1920. Automatically interrupts 
braking connection of alternating-current 
motors upon stopping of motor. 

1,446,650. ELecrricaL CONDENSER; B. Mac- 
Pherson, Roxbury, Mass. App. filed Oct. 
22. 1919. For radio service. 

1,446,653. ELectric CURLING IRON; M. Mur- 
Ey, Fpstanngens, Ind. App. filed March 


1,446,695. Evectric LAMP STanp; H. Dunn, 
San Francisco, Cal. App. filed Jan. 12, 
1921. Table light with switch button on 
top of shade. 
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1,446,703. EvLectric HEATER; F. Hnilo, 
Cicero, Til. App. filed April 9, 1921, 
Room heater of reflector type. 

1,446,720. Process oF TREATING ELECTRICAL 
RESISTANCES TO STABILIZE THEIR REsisr- 
ANCE; F. R. Parker, Chicago, Ill. App. 
filed Jan. 8, 1920. 

1,446,736. MANUFACTURE OF HYDROGEN AnD 
OXYGEN; F. G. Clark, Toronto, Ont., Can, 
App. filed Aug. 29, 1919. By electrolytic 
decomposition of water. 

1,446,738. FIRE-ALARM SIGNAL Bootnu: J, 
Dziedzie, Detroit, Mich. App. filed May 
1, 1920. Alarm system installed in booth 
that automatically locks when alarm js 


given. 

1,446,748. ELECTROSCOPIC APPARATUS; F. A. 
Johnsem and K. Rahbek, Copenhagen, 
Denmark. App. filed July 16, 1919. For 
indicating charge of electricity in a body. 

1,446,752. GENERATOR AND THE GENERATION 
OF MULTIPLE FREQUENCIES; B. W. Ken- 
dall, New York, N. Y. App. filed Dec. 
29, 1916. Production of carrier waves 
for multiplex signaling. 

1,446,757. ELECTRICAL RECTIFIER; O. K. 
Luscomb, Allston, Mass. App. filed May 
19,1919. Vibrating type. 

1,446,769. ApeRiopIC PILoT CoNDcToR; M. 
I. Lupin, Norfolk, Conn. App. filed Jan. 
10, 1920. For telephone systems. 

1,446,770. MAGNETIC INTERLOCKING ReE- 
PEATER ; C. J. Rogers, Morris, Okla. App. 
filed Sept. 27, 1919. For telegraphic 


. en 
,446,780. ELECTRIC FLASHING DEeVIcE: 
V.'W. Baizer and J. McK. Ballou, Los 


Angeles, Cal. App. filed Sept. 14, 1920. 
Sign advertising equipment. 

1,446,787. ‘TURBO-GENERATOR SET; C. W. 
Dake, Chicago, Ill. App. filed Aug. 20, 
1919. Small set such as is used for light- 
ing locomotives. 

1,446,798. ELECTRIC FLATIRON ; W. T. Hoof- 
nagle, Glen Ridge, N. J. App. filed June 
1, 1921. Fusable plug opens circuit with- 
in iron at_ predetermined temperature. 

1,446,807. ELecrric HEATER FOR LIQUIDS: 
J F. Mercer, Globe, Ariz. App. filed 
Nov. 29, 1921. Heating element placed 
between successive compartments. 

1,446,821. SeRvicE ENTRANCE CaP; C. H. 
Bissell, Syracuse, N. Y. App. filed Aug. 
29, 1916. For electrical conduits. 

1,446,861. DYNAMO-ELECTRIC MACHINE; J. 
Slepian, Wilkinsburg, Pa. App. filed May 
23, 1919. Means for annulling counter- 
rotational currents. 

1,446,880. THERMOSTAT AND CONTROL Sys- 
TEM; O. A. Colby, Irwin, Pa. App. filed 
Jan, 23, 1920. Helical bimetallic element 
heated in accordance with temperature of 
heat-storage device. 

1,446,882 METHOD oF REPAIRING STORAGE 
BATTERIES ; C. W. Cox, Ames, Iowa. App. 
filed July 28, 1919. Method of steaming 
battery cells, drilling top connectors, 
withdrawing elements, washing and reas- 
sembling. 

1,446,890. Rapio RECEIVING APPARATUS; L 
Espenschied, Hollis, N. Y. App. filed 
June 7, 1918. Complicated connections 
of inductances and condensers to elimi- 
nate static. 

1,446,898. Stator STRUCTURE FOR DYNAMO- 
ELECTRIC MACHINES; M. E. Gysel, Wil- 
kinsburg, Pa. App. filed Dec. 13, 1917. 
Laminated core and method of fastening 
in place, 

1,446,909. AUTOMOBILE SIGNAL LicHT: H. 
F. Kuechler, Kenosha, Wis. App. filed 
_March 14, 1922. MRear-end direction 

signal. 

1,446,971. ELecrricaL CoNTROLLING SYs- 
TEM; J. H. Hunt, Dayton, Ohio. App. 
filed May 21, 1921. Electrically control- 
ling machine-gun firing through airplane 

ropeller. 

1,446,991. HeaTING Pap; W. Richmond, 
Chicago, Ill. App. filed Feb. 5, 1920. 
Electric therapeutic apparatus for treat- 
ment of mastoid and sinus trouble. 

1,446,995. TEMPERATURE COMPENSATING AP- 
PLIANCE; H. S. Sines, Chicago, Ill. App. 
filed Nov. 7, 1921. Compensates for vary- 
ing resistance of ammeter shunt caused 
by temperature. 

1,447,026. AwuTroMaTIC LIQUID STARTER FOR 
ALTERNATING AND THREE-PHASE CURRENT 
Motors; J. Lewin, Berlin-Halensee, Ger- 
many. App. filed June 5, 1922.  Short- 
circuiting bars and liquid within motor 
rotor. 

1,447,031. ELectrricaALLy HEATED WARMING 
Pap; G. T. Newell, Jr., Beverly, N. J. 
App. filed Jan. 30, 1920. Three different 
degrees of heat with thermostatic control. 

1,447,043. Evectric HEATER; J. H. Ross; 
Toronto, Ont., Can. App. filed Aug. % 
1921. Heated for air-drying machines. 

1,447,044. Hratina Device; H. E. Roys, 
New York, N. Y. App. filed April 9, 1920. 
Grill plate. 

1,447,046. RESILIENTLY MouUNTED ARMA- 
TURE; T. S. Scott, Pittsburgh, Pa. Ap?- 
filed Feb. 15, 1919. Spring carriage for 
single-phase railway motors. 

1,447,050. ANTI-ROLLING HANDLAMP ; F. G. 
Stimson, Hamden, Conn. App. filed May 
20. 1922. Octagonal head. 
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Business Facts tor Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 
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Estimated Value of Central Station Additions and Extensions During 1923 | 


Almost Double that of 1922 


The North Central States Lead in Proposed Expenditures During 1923 
$602,143,000 
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$193,130,000 |1!) 
(32.0%) 


$324,016,000 








$225,770,000 
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B $95,010,000 
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$ 86,512,000 








1921 expenditures. Is it any wonder that electric light and 
power securities have come to be considered one of the safest 
types of investment possible next to government bonds? 


1921 $200,000 


1923 $56,960,000 
SOUTH ATLANTIC 
1922 . . 
STATES Record Expansion During 1923 
192 3 i Bead : 
HIGH DEGREE of expansion in an industry is an 
1923 excellent indication of prosperity in that industry. 
SOUTH CENTRAL When expansion follows a period of general industrial de- | 
STATES pression and takes on the attributes of high records, then 
1921 general conditions in that industry may well be considered 
as of the highest order. Such are the conditions to be found 
1923 in the electric light and power industry at the beginning of 
NEW ENGLAND 1923. Based on a careful ELecrricaAL Wor Lp survey, it is 
STATES See ; . Mf 
estimated that the industry will spend $602,143,000 for 
192! additions and extensions to generating, transmission and dis- 
6 tribution systems during the present year. This figure is 
iiibnereiine 1923 about 86 per cent greater than the estimated expenditures 
STATES 1922 1 made during 1922 and about 180 per cent more than the 
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How the Primary Industries Are Trending 





Millions of Dollars 
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review of the national industrial situation issued by 
the United States Department of Labor this week. 
‘There is very little unemployment reported any- 
where in the country, while in some sections, notably 
in the steel-manufacturing centers, there is a scarcit) 
of unskilled labor. In the typical industrial state 
of New York factories were taking on more work- 
ers; in fact, a shortage in common labor was re- 
ported by all districts of the state. Despite the 
severe weather conditions, building continued active 
during February and was operating at a faster pace 
than during January. Prospects for exceptional 
Feb. Mar. Apr. May June July Aug. Sept Oct Nov —" spring activity have crystallized into actual develop- 
1922 ment in practically every section of the country. 
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Spring Activity Crystallizing 
40 
ENERAL PROSPERITY, with indications 
35 of expansion in the spring, is reflected in the 
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Fire Losses 














